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Reliable Direct Sources the World Ouer 
FOR 


VEGETABLE TANNING MATERIALS 


QUEBRACHO 
WATTLE EXTRACT 
WATTLE BARK 
MANGROVE BARK 
MYRABOLAMS & EXTRACT 
VALONEA & EXTRACT 

DIVI Divi 
CUTCH 

SUMAC—LEAF & GROUND 

TARA—PODS & POWDER 

OAKWOOD EXTRACT, Swedish 
LARCHBARK EXTRACT, Swedish 


Vv 


U. S. of A. Sales Agents for “’N.C.S.” Brand South African Wattle Extract 
U. S. of A. Seles Agents for “SENS” Brand Powdered Valonea Extract 


The Olson Sales Agency 
Smport > Export 
20 BROAD STREET wear watt street) NEW YORK 5, N. Y. 


Cable Address: Telephones: 


” ” 0226 
COROSAGE DIGBY 4- 5997 





I 
When you specify GARGOYLE 


you can be sure of... 


Service 


Skilled technicians are at your call — 
men who are specialists in leather oils 
and greases, with a lifetime of experi- 
ence working with tanners. 


Scientists, service laboratories 
A staff of chemists and the facilities of 
our laboratories are at your service. 


Specially designed tanning products 
There’s a complete line of Gargoyle 
leather products . . . Solenes and Sole 
Waterproofing compounds . . . Sulfolines 
and Curriers Greases ... other leather 
oils and specialties. All are specially 
designed to help make good leather. 
SOCONY-VACUUM 


Gargoyle Leather Oils & Greases 


SOCONY-VACUUM OIL COMPANY, INC., TANNERS DIVISION, 26 BROADWAY, NEW YORK 4, N. Y. 





SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 


Operating Plant at Erie, P 





MECO EXTRACT 


ONE GRADE—THE BEST 


CHESTNUT WOOD EXTRACT 
All Concentrations, Liquid to Dry Powder 


Teas Extract Co. 
6400 Centennial Boulevard 


TENNESSEE PLANT ANDREWS PLANT 
Nashville, Tenn. Andrews, N. C 





Sterozol 


Reliable Germicide and Preservative 


Sterozol is a non-coloring, non-interfering liquid which can be 


used in any wet operation: 

@ For inhibiting microbial action on hides and skins in process 
@ For inhibiting mold on stock and leather in process 

@ For preserving finishes 


Sterozol’s low relative toxicity, ease of handling, and economy 
have contributed in a large measure to its 


acceptance in the trade. 


Sebacol Biobate 








gr” 





Vv 


MELAMINE RESIN TANNING AGENT 


upgrades both white and colored leathers 
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TANAK MRX Melamine Resin Tanning Agent has become the choice of experienced tanners 
everywhere because of the way it increases the desirable properties of today’s leathers. Increased 
grain tightness, better weight, fuller bellies and flanks, better ‘‘break” on both whites and col- 
ored leathers are some of the results you can expect when you use TANAK MRX. On whites, 
its thorough penetration insures maximum whiteness—even after deep buffing. Standardize on 
TANAK MRX Melamine Resin Tanning Agent to bring out the best in your leathers. 


Other performance-proved Cyanamid Tanning Specialties include: 
DEPILIN® XC Unhairing Agent . . . for cleaner, whiter stock and better control; 
CUTRILIN® Bates .. . the pancreatic “bates of choice” in the tanning industry; 


TWECOTAN® Tanning Extracts* . . . blends to meet specific tanning requirements; 
DYEWOODS and EXTRACTS*. . . a full line for every important need; 


TANAK® Synthetic Tanning Agents . . . ideal for improving the quality of leather during both chrome and 
vegetable tanning; 


BETASOL® OT Wetting Agent . . . most powerful wetting agent available for tanning. 


AMERICAN Ganamid COMPANY 
Write today for complete information 


on any of these products. INDUSTRIAL CHEMICALS DIVISION 
30 Rockefeller Plaza, New York 20, N. Y. 
In Canada: North American Cyanamid Limited, Toronto and Montreal 
*Made by Taylor White Extracting Company—Cyanamid sole distributors 





VEGETABLE If you are interested in 


@ quality and customer sat- 
isfaction, you should in- 
TANNERS e vestigate ARKOTAN B. 


ARKOTAN B is a syntan that assists in the production 
of a smoother grain, improved tensile strength, fuller 
and rounder feel and a clear, even color. 


ARKOTAN 6B assists in the solubility of your extracts, 
permitting greater penetration and better take-up and 
reduces the sludge in the bath when solid Quebracho 
is used. 


ARKOTAN B when used in the color pit, wheel or tail 
liquors improves the appearance of the grain and 
maintains the correct acidity in the tail liquor without 
the addition of acid at this point. 


ARKOTAN B is used extensively in the re-tan wheels 
to produce added weight. Excellent for use on chrome 
re-tan upper leather where a tight break and solid feel 
is required. 

Samples or demonstration of ARKOTAN B are avail- 
able upon request. 


ARKANSAS COMPANY, Inc. 
Newark, N. J. 


Manufacturers of Industrial Chemicals 
for over 50 years 





Let our 


PTA ws, Wy F 
6 Y of specialized experience 


work for you. . . profitably 


® For over half a century, ATLAS has 

been a leader in the production of 

Guaranteed OILS Quality Oils for the Tanning Industry, 
© NEATSFOOT OILS 


through extensive research to serve 
© SULPHONATED COD OILS you better. ATLAS specialized 
© SULPHONATED 


NEATSFOOT OILS research, plus many years of practical 
© SPLIT OILS experience in the production of 
© MOELLONS, and many consistently high-quality, guaranteed 


ATLAS 


oils is your assurance of uniformity 

to meet definite specifications. Give 
your leathers the "quality look" 

with ATLAS Oils. 


ATLAS Refinery, Inc. 


Pre-eminent in the Tannery Industry | 142 LOCKWOOD ST. NEWARK 5, N. J. 


A Name and Symbol 





PRODUCE HIGH GRADE 


LEATHER 


SYNEKTAN 0-230 FAT LIQUOR L-90B 


For White Leather At Reasonable Cost 
White Leather In Sheep, Goat, Calf Or Sides 
White Tan In Combination With Chrome 
White Nubuck, White Suede 
White Bleached Chrome Stock 
White Extract Type Of Leather 


FUNGIZYME BATES 
AS — BS — CS 


Pancreatic bating salts of standard, 
controlled quality. 
SULPHONATED OILS (Various Bases) 


MONOPOLE OIL (For Finishing) 


SAMPLES AND INFORMATION UPON REQUEST. 





manufactured only for leather 


excellent levelling power- excellent fastness to light, 


acid, alkali and fatliquor- good solubility. 


IGENAL 
BROW 
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' IGENAL BROWN PGMA and PRMA 


penetrate the leather 


perfect leve 
IGENAL BROWN CRTA urfa y ° 
a 
covering power 
IGENAL BROWN ITGA partial pe 
<lear and bright when glazed 
Blended, these IGENALS produc: re y of brow 
, , 
Samples and technical information can be 
Sees Bes.” aah Ae oo 
home office or any of our branches 


' GENERAL DYESTUFF CORPORATION 
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OUR 156th YEAR 


Natural Dyewood Products 


Logwood 


Fustic - Hypernie + Osage Orange 


Produce level bottom shades for all colored leathers 


Tanning Extracts 


Dehydrated in the modern manner, perfect solubility, lowest cost 


Coal Tar Dyestuffs, Synthetic Tans 


NEW YORK COLOR & CHEMICAL CO. DIVISION 


BELLEVILLE, NEW JERSEY 


AMERICAN DYEWOOD CO. 


374 MAIN STREET BELLEVILLE, N. J. 


Factories: 
BELLEVILLE, N. J. 
Our Branch Offices: 
(S64 BELLEVILLE, N. J. CHICAGO, ILL. 
Car TORONTO, CANADA 
MONTREAL, CANADA 
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Has High 
Neutralizing 


Action 


... with Low pH 


SOLVAY AMMONIUM BICARBONATE penetrates the 
leather uniformly throughout the thickness of 
the hide; it helps improve the quality of your 
leathers by improving the grain and the dyeing 
characteristics. A 1% solution of soOLVAY 
AMMONIUM BICARBONATE has a pH of 7.8—ample 
proof that this quality product has a low pH 
while providing a high neutralizing value. For 
best results . . . for quality leathers . . . specify 
SOLVAY AMMONIUM BICARBONATE. Samples for 


testing purposes are available. Address your Other Solvay Products 
request to the nearest Solvay office. 


for Tanners 
SOLVAY PROCESS DIVISION 


® CLEANSING SODA XX 
ALLIED CHEMICAL & DYE CORPORATION 


hi 61 Broadway, New York 6, N, Y. © SNOWFLAKE* 
— BRANCH SALES OFFICES: ——_—________ CRYSTALS 


Bostcn + Charlotte - Chicago . Cincinnati + Cleveland - Detroit 
Houston « New Orleans - New York - Philadelphia - Pittsburgh * REG. U.S. PAT. OFF® 
St. Louis + Syracuse 





QUEBRACHO EXTRACTS 


“SUPREMO” “LUNA” 
BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY, NEW YORK 6, N. Y. 


The Only American Manufacturer of Quebracho 
In South America 


FACTORY AT PUERTO PINASCO, PARAGUAY 
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MANUFACTURERS: IMPORTERS: 
LIQUID MYRABOLAMS 
QUEBRACHO WATTLE BARK 
EXTRACTS DIVI-DIVI 
. VALONIA 
FACTORY: ; ETC. 
Staten Island, N. Y. 


Representatives: 
Harvey J. Boutin & Son Yocum Faust, Limited 


San Francisco, Calif. London, Canada 


Gonzalez, Ramirez y Cia The R. J. Vogel Company 
Havana, Cuba Mexico City, Mexico 





1. Is the supply of Mead Chestnut Ex- 
tract adequate? 


Decidedly yes. Recent surveys show that 
there is enough chestnut wood in our forests to 
serve the leather industry for many years to 
come. Huge chestnut stockpiles, such as the 
one shown above, are converted under chem- 
ical control at five extract plants, insuring a 
steady supply of Mead Chestnut Extract. 


2. Why is Mead Chestnut Extract pre- 
ferred over other tanning agents? 


Mead Chestnut Extract is a superior tanning 
material, made by America’s largest producer 
of vegetable tanning extracts. Repeated experi- 
ence has shown: 


A. Chestnut tanned leathers do not oxi- 
dize, darken on exposure to light, or develop 
an uneven color on aging, as do leathers tanned 
with many other materials, vegetable or 
synthetic. 


B. Since the tanning system demands 
acid, the use of chestnut, with its plumping 
acidity, saves you money. 


€. Mead Chestnut Extract eliminates up 
to 28% of leachhouse losses. 


THE MEAD CORPORATION 


Tannin Extract Division, Lynchburg, Virginia 


This is only a portion of the many stockpiles of chestnut 
logs that insure a continuous supply of Chestnut Extract. 


BD. There are no hidden costs. When you 
use Mead Chestnut Extract, no time- and 
money-consuming preparation is required. 


Ask about Mead Cold Soluble Chest- 
nut Extract for retanned leathers. And—for 
more pounds of plumper leather—standardize 
on Mead Chestnut Extract. 


IT’S A FACT! 


Mead Chestnut Extract will produce more 
pounds of plump leather per unit of tannin 
than any other tanning material. 


Vegetable Tan Yard Vield 
Tannin (white weight basis) 
Chestnut Wood Extract 67% 
Tanning Material A 61% 
Tanning Material B 63% 


Calculate your tanning material costs on a 
leather basis as well as on a tan unit basis. 
Mead Chestnut Extract, producing four to 
six pounds more leather, means positive 





QUEBRACHO 
EXTRACTS 


SOLID LIQUID 
STANDARD SM 
BRANDS SMS 


PLANTS: NEWARK, N. J. — PEABODY, MASS. 


ALSO 


Tanning Extracts and Raw 
Tanning Materials from 
all parts of the world. 


MYRABOLAMS MANGROVE BARK 
DIVI DIVI VALONEA 
TARA SUMAC 


WATTLE BARK 
SOLID WATTLE EXTRACT 
POWDERED MANGROVE and 
VALONEA EXTRACTS 


—IMPORTED BY— 
THE 


RIVER PLATE 
CORPORATION 


CHRYSLER BUILDING 
405 LEXINGTON AVE., NEW YORK (17), N. Y. 
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THE SEARCH THAT NEVER ENDS 


Once in awhile the question is asked: ““What has been the effect on Rohm & Haas 
leather chemicals of the spread of the company’s interest into other fields?” The 
answer is simple: Chemicals which might not otherwise have been made are now 
available to the tanner. This has resulted in the development of products of highest 
quality whose range of usefulness to the tanner is steadily being extended. 


Important as our leather business is, it could not by itself support the fundamental 
research in various fields which has resulted in the development of new and 
improved leather chemicals for the tanner. 


A case in point is Zircoran, the zirconium tanning agent for producing through- 
white leather. Initially our interest in zirconium compounds centered around their 


use as opacifiers for porcelain enamel. Subsequent work on the chemistry of 
zirconium led to the development of ZiRcoTAN. 


Another example is our PriMat acrylic leather 
finishes. This company is the pioneer in 

acrylics. Knowledge of the toughness and 

permanent flexibility of acrylic nanesen 
polymers made possible the 

development of Prima emulsions. 


ZIRCOTAN and PRIMAL are trademarks, Reg. 
U.S. Pat. Off. and in principal foreign countries. COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 





BARKEY IMPORTING CO. INC. 
44 East 53 St., New York 22, N. Y. 


IMPORTERS 
Vegetable Tanning Extracts 


and Raw Materials 
Wattle Bark 
Wattle Extract 
Quebracho Extract 
Valonia Cups, Beards 
Valonia Extract, Valex Brand 
Mangrove Bark 
Sicily Sumac 
Myrabolans 
Divi divi 


SOLE AGENTS FOR UNITED STATES AND CANADA 
for 
Italian Chestnut Extracts 


Solid and Powdered 


Produced by 


LEDOGA S. P. A. 
MILANO, ITALY 





Save Hide Substance 


as ps A (food. 


housekeeping practice 


BSM-I1 is highly effective in controlling the 
growth of microorganisms which digest hide sub- 
stance during processing. BSM-11 is a liquid, thus 


easily added to the systems directly from the 
drums. 


It has been demonstrated in many tanneries 
that the synergistic combination of bacteri- 
cides and fungicides in BSM-11 provides 
efficient, economical control of bacteria, 


molds and yeasts which damage skins and 
hides. 


Our representative will give technical assistance 


on the most effective use of BSM-11 in your 
process. 


BUCKMAN 


Laboratories, Inc. 
Manufacturing Chemists * Memphis 8, Tennessee 


Representatives in Most Countries 


ONTROL SPECIALISTS 





XVIII 


For Precision Control of Unhairing 
use HOOKER sodium sulfhydrate... 


@ Thanks to Hooker Sodium Sulfhydrate, you can ad- 
just the sulfide and alkali strength of unhairing solu- 
tions exactly as you wish. 


This is because Hooker Sodium Sulfhydrate in lime 
forms only half as much caustic soda as the same 
quantity of Sodium Sulfide forms. 


Alkalinity may be increased, without changing sul- 
fidity, by adding controlled amounts of Hooker 
Sodium Sulfide or Hooker Caustic Soda. 


This precision control of solutions ends hide injury 
from high alkalinity, and assures production of 
stronger, cleaner, better grained leather. Lower alka- 
linity limits attack on the hair, giving greater yields 
of better quality product. 


Hooker Sodium Sulfhydrate flakes dissolve rapidly 
even in cold water, producing a clear solution which 
can be used at once. There is practically no sedi- 
mentation even after long standing. 


And Hooker Sodium Sulfhydrate saves you 40% on 
chemical handling and storage—because you need 
only 60% as much to obtain the same sulfidity as 
with double strength Sodium Sulfide. 


Hooker Bulletin 500 tells more about Sulfhydrate 
Unhciring Solutions. It suggests procedures for 
calfskins, hides for sole leathers, for side and 
upper leathers, and for specicities. A copy will be 
sent you free when requested on your company 
letterhead. 


HOOKER 
ELECTROCHEMICAL 
COMPANY 
3 UNION ST., NIAGARA FALLS, N. Y. 


CHICAGO, ILL. - NEW YORK, N. Y. 
LOS ANGELES, CALIF. - TACOMA, WASH. 


CHEMICALS: 


CAUSTIC SODA * MURIATIC ACID * PARADICHLOROBENZENE 
CHLORINE ° SODIUM TETRASULFIDE ° SODIUM SULFIDE 


10-1397 





WORL. 5 LARGEST 


Garressio-One of the 22 Italian plants controlled 


PRODUCERS OF hy Ledoga S.p.A. 


CHESTNUT EXTRACTS 


Produced in kt 


Types: © Regular spray-dried powdered Properties: Highly Concentrated © Double De- 
© Chestnut Extracts colorized ® Very Light Colored © Great 
© “Dulcotan”, a sweetened Chestnut Purity (due to very low non-tannin 

Extract as a Quebracho substitute contents ) 


LEDOGA S.p.A. sells the total production of 22 of the 38 plants in Italy making 
Chestnut Extract. 


* 


- Barke 


Importing Co., Ine. 
44 East pr Street, .** York 2 22, N.Y 
Exclusive Representative in the United States and Canada 
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acmOnt masviame 


Over 8% acres of modern plant producing Tan- 
ning and Dyewood Extracts for the industry... 
Manufacturers of the famous CHEMBARK Natural 
Tanning Extracts for Chemtan Co. . Experienced 
technical advice furnished upon request. 


Sart ati 
MTT PRs aL Tae 


LOGWOOD + HEMATINE * FUSTIC 
SUMAC * GAMBIER + HYPERNIC 
WATTLE + QUEBRACHO = MYRABOLAM 
DIVI-DIVI * TANNIC ACID 


YOUNG EXTRACTS HAVE BEEN 
SERVING THE INDUSTRY FOR MORE 
THAN 84 YEARS 


2701 Boston St., Baltimore 24, Md 
Philadelphia, Pa. * Chicago, III 
es 7 7 Paterson, N.J.* Danvers, Mass 





DEVELOPMENT AND 


INTRODUCTION OF 


BETTER CHEMICALS FoR TANNING 





MAGNETIC STIRRING APPARATUS, 
A.H.T. Co. Specification. A compact, 
quiet-running apparatus which utilizes a 
rotating field of magnetic force to induce 
variable speed stirring action within either 
closed or open vessels. Now offered with 
enclosed rheostat, which will facilitate ma- 
nipulation in some assemblies, in addition to 
the separate rheostat model described on 
page 1123 of our catalogue. 

Stirring is accomplished by means of a 
small magnetized bar, sealed either in heavy 
wall Pyrex brand glass or in Kel-F plastic, 
which is placed in the liquid to be stirred and 
which is rotated by magnetic force applied 
beneath the container. This force consists of a 
permanent bar magnet attached to the shaft 
of an electric motor and mounted in an 
aluminum housing with flat top 4% inches 
diameter and 412 inches high, on cast metal 
base. Can be used either on the table or on 
@ support rod, attached by means of a clamp 
with swivel joints. 

Suitable for any stirring operation which 
involves 1 ml to 1 liter of liquids with vis- 
cosities up to that of a 50% glycerol solu- 
tion. Particularly convenient for use in closed 
systems. 


A.H.T.CO. 


MAGNETIC 
STIRRER 


e NEW model with enclosed 
rheostat 


e NEW Kel-F coated 
Magnetic Stirring Bars 


9235-C. Stirring Apparatus, Magnetic, with enclosed 
rheostat, A.H.T. Co. Specification, as above described. 
Rheostat, with graduated dial, is mounted in stirrer 
housing. Complete with two magnetized Stirring 
Bars, i.e., one Kel-F coated, 7s-inch long; the other 
Pyrex brand glass coated, 134 inches long; also cord, 
plug, and directions for use. Power consumption 7 
watts; for 115 volts, 60 cycles, a.c. only. Without 
lass vessel 36.80 


35-G. Ditto, but without Stirring Bars 


STIRRING BARS, MAGNETIZED, Kel-F 
Coated, Vacuum Tested, A.H.T. Co. 
Specification, for use with above Magnetic 
Stirrers. Consisting of permanent magnet 
sealed in durable shell of Kel-F. This non- 
inflammable thermoplastic is suitable for use at 
temperatures to + 200° C., and is unaffected 
by acids, including concentrated hydrofluoric 
and fuming nitric acids, aqua regia and other 
powerful oxidizing agents, concentrated alka- 
lies and most organic solvents, but is swelled 
slightly by highly halogenated materials and 
some aromatics. 
9235-U7. Stirring Bars, Magnetized, Kel-F 
Coated, as above described. 
Overall length, approx. 

inches 7/8 
Diameter, approx. 

inches 1/4 5/16 5/16 


2.20 2.55 2.75 
10% discount in lots of 12 or more, one size 
or assorted 


1-5/8 2 


ARTHUR H. THOMAS COMPANY 
Laboraliny Apparatus and Reagents 


WEST WASHINGTON SQUARE 


Teletype Services: Western Union WUX and Bell System PH-72 
QUUUUUOUUEUAUUOEUOUOADOEDANOEEUEUOEOOGUODOEOEOAEOOOUEDOCDOROOEOOUOEOEEOOOOEOONGOEOOOOEOEOOOGOEEOEOOEOOEOOESOONDOGUOOOEOOOONEDOESEOOROOEDOEUOGUOULOOOGUOEGOEUEOOEEOOOOOONE 


PHILADELPHIA 5, PA. 
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BUREAU OF EMPLOYMENT 


Position Open: Technical Sales and Development man to do some labora- 
tory development work and demonstrate leather finishes in the Milwaukee, 
Chicago and St. Louis area. Excellent opportunity for future advancement 
to assuming complete charge of this phase of our operation. Man selected 
will work directly under general manager. Plant and Laboratory located in 
large midwestern city. Address replies to Box H. B. 100, c/o Secretary, 
American Leather Chemists Association, University of Cincinnati, Cincin- 


nati 21, Ohio. 





LEATHER CHEMISTS ASSOCIATION 


MEMBERS WHO DIED IN 1953 


Tuomas BLACKADDER 
Pau. L. BERNHARDT 
A. O. JAEGER 

Car SIMON 

Epwin THEIS 


CANDIDATES FOR THE 1954 ELECTION 


Candidates for President-Elect: 


G. WALTER SCHULTZ 
Epwin B. THORSTENSEN 


Candidates for Council: 


W. C. Henry 

W. Rosert Lotz 
M. MaAgEsER 
Dominic MEo 


The above slate of candidates has been prepared by the Nominating Com- 
mittee. 
B. W. Craco 
V. MLEJNEK 
R. Netson, Chairman 
Members Note: 
Article V - 2, Nominations (c) 


Additional candidates may be nominated by petitions, signed by 15 or 
more active members. Such petitions shall reach the Secretary not later 
than April Ist, and shall contain a statement of the willingness of the nominee 
to serve if elected. No member shall sign more than one petition for each 


office to be filled. 


COUNCIL MEETING MINUTES 


NovemBerR 10, 1953 
UNIVERSITY OF CINCINNATI 
CINCINNATI, OHIO 


The meeting was called to order at 10:00 A. M. by President Turley. 
Present were Messrs. Flinn, Collins, Ross, Wilson, Henrich, Williams, Teas, 


Meo and O’Flaherty. 


The minutes of the two Council Meetings held in June were given a final 
approval. 





COUNCIL MEETING MINUTES 


President-Elect Flinn reported as Coordinator of the Technical Committees. 

The chairmen of the technical committees met at the time of the Annual 
Meeting and each has reported on the scope of the work for 1952 and 1953. 
These reports are now being made into one report and will be published in 
the January Journal. 

The new Mechanical Leather Committee has become organized and adopted 
a program under the chairmanship of Mr. Berens. 

The Leather Finish Committee chairman has requested that he be released 
from chairmanship due to other duties. The President is to appoint a new 
chairman. 


Standards and Specification Committee has functioned well and has sub- 
mitted a report. 

Preparatory and Post Tannage Committee has submitted revised methods 
on Oil and Greases and Beamhouse Methods. These will be edited and 
published. 

It was suggested by Council that Method No. 3 for Nitrogen Determina- 
tion, using 4 gram sample, be considered as a referee method. 

Tannery Practice Committee reported no action but the sub-committee of 
Industrial Waste Disposal is active and one member is preparing a paper 
on waste disposal for tanneries. 

The Physical and Mechanical Property Committee under Mr. Maeser has 
submitted an additional method - Fire Resistance - this will be published 
in the January Journal. All Physical Methods will be republished in one 
group for distribution. 

The Mineral Tannage Committee presented a report and the chairman, Dr. 
Seligsberger, has asked to be released and a new chairman appointed. 

The Vegetable Leather Committee has reported that the sub-committee on 
Hide Powder is now examining a new lot of hide powder and it will shortly 
be released. 

The Tannin Analysis Sub-Committee has submitted their methods in 
revised form. They are to be published in the January Journal. 

Mr. Rogers has requested authority for the committee to now revise the 
Method on Vegetable Leather Analysis. Council heartily approves this. 

Dr. Flinn then reported on the Methods booklet. 

It was agreed by the Editorial Committee that the general plan of format, 
numbering and paragraphing as used in KK-L-311 is to be followed. The 
numbers of the paragraphs and sub-paragraphs are to be extended out from 
the body of the text in a column in front of the text. 

The Physical Testing Methods are to be so arranged and published for 
distribution. 

The Tannin Analyses Methods of Vegetable Leathers are then next to be 
published. 

The Methods on Oils and the Beamhouse Methods have been returned to 
Dr. Merrill for a final review and approval. 
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The other methods are to be published as they are revised and put into 
proper format. 

Because of the past delay, a motion by Mr. Harry Wilson, seconded by 
Mr. Leslie Collins, and unanimously approved by Council, a sum up to $500.00 
is to be made available to the Technical Committee Coordinator to pay for 
clerical help in getting the methods ready for publication. 

Mr. John Teas then reported for the Ways and Means Committee. 

The matter of the Directory cost was discussed and it was approved by 
Council that advertising space in the 1954 Directory would be $10.00. 

The budget and expenses of the Association for the first nine months of 
1953 showed that operating expenses will be very close to the budget. 

Mr. Teas then reported on the finances of the 1953 Annual Meeting. There 
was a deficit of $533.57 over receipts. Council approved that this be paid 
from general funds. 

The Convention Committee has a balance of $1,412.46 in their treasury as 
of November 10, 1953. Council by an unanimous vote approved that this 
money be held by the committee to be used for future meetings. 

The Secretary reported that thirty-four contracts for Journal advertise- 
ments in 1954 had been received; there are twenty-six still to be heard from. 
It is anticipated that the situation in 1954 will be equal to 1953. 

The committee which was organized to cooperate with Leather Industry of 
America was discharged. The President is to write to the chairman and 
express appreciation of their efforts. 

The Editor reported on the papers he has. 

Council has aked that the Editor prepare proper forms to— 

1. acknowledge all papers 
2. an order form for reprints. 

The President asked Council to consider the desirability of the Association 
underwriting the expenses of a delegate to the International Union Meeting, 
if there is no one going otherwise. The matter was laid on the table for 
future consideration. 

It was announced that Dr. Turley has been elected First Vice-President 
of the International Union of Leather Chemists’ Societies, and this means 
that he will become President in 1957. 


The Nominating Committee has submitted the following slate of candi- 
dates. 


President-Elect:- 
Mr. E. B. THorsTENSEN Mr. G. W. Scuuttz 


Council:- 
Mr. Dominic MEo Dr. W. C. HENRY 
Mr. M. MagEsER Mr. W. R. Lotz 





REPORT FROM THE BARCELONA CONFERENCE 


Mr. Paul D. Jost was elected to active membership. 

Council approved the acceptance of the invitation from the Textile Chemists 
Association to participate in the Perkins Centennial meeting in 1956. 

Mr. D. Meo, chairman of the Convention Committee, discussed the plans 
for the 1954 Meeting at Bedford Springs and Council approved the plans. 

Council approved the selection of the New Ocean House, Swampscott, 
Massachusetts for the 1955 Annual Meeting for dates late in May. 

The President has appointed the following members to serve on the Awards 
Committee: Mr. M. Maeser as chairman, Messrs. D. Lord and J. Ivany. 

The matter of additional act.vities other that the Annual Meeting was 
discussed and it was generally conceded that the various Production Clubs 
serve such purpose. 

Some thought might be given to a small meeting in Winter where only 
research papers are to be presented. The matter was taken under advise- 
ment. 

The next meeting of Council will be held at the Sylvania Hotel in Phila- 
delphia on February 11, 1954. 

The meeting was adjourned at 3:30 P. M. 


Respectfully submitted, 


Frep O’Fianerty, Secretary. 


ALSOP AWARD COMMITTEE 


The President of the Association announces the appointment of the fol- 
lowing members as constituting the Alsop Award Committee. 


M. MagseEr, Chairman 
DaniEL Lorp 
Joun Ivany 


International Union of Leather Chemist Societies 


REPORT FROM THE BARCELONA CONFERENCE 


Tue Puysicat Merits oF LEATHER 


The Conference wishes to draw attention to the following inherent proper- 
ties of leather which have been studied by the members of its constituent 
Societies and which make leather a unique and valuable material. The Con- 
ference does not wish to imply that all leathers have all these properties to the 
same degree. Part of the art of leathermaking is to accentuate those proper- 
ties needed to enable the leather to fulfill the particular purpose for which 
it is intended. 
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High tensile strength, exemplified in the use of leather for transmission, 
belting, and safety belts. 


Resistance to tear. This is derived from the three-dimensional weave of the 
fibers. It is this three-dimensional weave which is of value in shoe making 
because it provides stitch tear resistance. 


High resistance to flexual fatigue. This is a property which makes leather 
suitable for belting, and is of great value in ensuring that leather gives long 
service in gloves and footwear. 


High resistance to puncture. This is also derived from the three-dimensional 
weave of fibers and is shown to a high degree by sole leather. 


Good frictional properties under wet and dry conditions. These are imporant 
for leather belting which will grip a pulley but will slip in an emergency. 


Leather soles play a part in lessening fatigue when walking because they grip 
the pavement and road surfaces. 


Controlled area stability. Sole leather and many other leathers are made 


dimensionally stable. Gloving leather, however, can be so made that it will 
stretch. 


Low bulk density. Because of its fibrous nature, the bulk density of 
jeather is low without impairing other properties. 


Good heat insulation. As its low bulk density indicates, there is a consider- 
able amount of air in the interstices between the fibres of leather. This air 
clings to the fibre surfaces, and such stationary air is a poor conductor of 
heat, an imporant factor in bodily comfort. 


Permeability to water vapour. So far as is known, leather fibres will hold 
more water vapour when exposed to air at any given relative humidity than 
any other fibers, whether natural or synthetic. This property makes leather 
a valuable covering for the foot, since leather can absorb perspiration either 
as liquid or in vapour form. The perspiration absorbed will pass through the 
leather and be dissipated in the outside atmosphere. 


Thermostatic properties. Like all other hygroscopic materials, leather 
resists temperature changes. When it is heated part of the heat absorbed is 
utilized to volatilize water vapour. When cooled, some of the heat lost is 
replaced by the hear liberated when the cooled leather absorbs water vapour. 
Because the water vapour content of the air is constant, or changes only 
slowly, the atmospheric temperature determines when the leather absorbs 
water vapour. When the temperature is falling, the relative humidity of the 
air is increasing: the leather breathes in water vapour, and heat is liberated 
which counteracts the fall in air temperature. Conversely, when the air 
temperature is rising, the relative humidity is decreasing and the leather 
breathes out water vapour which causes it to lose heat, and hence counteracts 
the rise in air temperature. When leather “breathes”, therefore, it counter- 
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acts temperature changes: to the foot or body a delayed temperature change 
contributes to comfort. 


Large internal surface area. As previously stated, the large internal surface 
area of leather contributes to its heat insulating properties. It also contributes 
to its permeability to water vapour, since it ensures that the leather reaches 
equilibrium with the moisture in the air between the fibers very quickly. It 
is of special importance in leather clothing and footwear because it assits 
the replacement of the moisture which leather loses to the atmosphere. 

Mouldability. Leather is plastic and can be moulded and will retain its 
new shape. This property is invaluable in hydraulic leathers and in the 


manufacture of footwear. A leather shoe becomes moulded to the shape of 
the foot. 


Resistance to water. When required, leather can be made water resistant 
without losing its permeability to water vapour. 


Resistance to fire. Leather resists heat and flame, and for this reason is 
used for protective clothing. 


Resistance to fungi. Leather can be made resistant to mildew by the use 
of very small amounts of various fungicides. 


Barcelona, September, 1953. 


REPORT OF MEETING OF TECHNICAL COMMITTEE CHAIRMEN 


A meeting of the Technical Committee Chairmen was held Sunday, June 
7, 1953, at the Netherland Plaza Hotel for the purpose of reaching a common 
agreement with respect to the format of the methods of the Association and 
the general coding of such methods. 

After considerable debate it was the concensus that the methods should 
employ the same manner and paragraph numbering system as typifies the 
Federal Specification KK-L-31 1a. 

A system of coding, for the Methods Booklet, involving the use of a suitable 
letter of the alphabet to associate with a given series of analyses, was de- 
scribed. Some of the chairmen expressed approval of such a system, others 
indicated preference for the present lettering system, while still others 
believed the Federal Specifications method of coding should be followed. 
It was agreed that whatever system was approved by the Editorial Com- 
mittee would be suitable to the Technical Committee Chairmen. 

The meeting was concluded with a request by the Technical Committee 
Coordinator that each chairman submit a report covering the activities of his 
Committee through June 1953. 


Respectfully submitted, 
E. S. Finn, 


Coordinator of Technical Committees 
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REPORT OF THE VEGETABLE LEATHERS COMMITTEES 


We are pleased to submit herewith a general report of the 1952-53 activities 
of the ALCA Hide Powder Committee and the Tannin Analysis Committee. 
This report will be amplified and more details given in the reports submitted 
by Mr. Arthur N. Kay and Mr. I. D. Clarke, the Chairmen of these Com- 
mittees. 

THe Hine Powper CommMITTEE 


The Hide Powder Committee completed examination of a new lot of hide 
powder prepared by Mr. Frank Marshall and has found it satisfactory. 
Mr. Marshall has been authorized to distribute this powder as ALCA Official 
American Standard Hide Powder, Lot No. 26. (See April 1953 issue of 


Journal.) 


Tue TANNIN ANALYsIs COMMITTEE 


Mr. Kay has supplied the following preliminary report and advises that he 
will send his completed report on the tannin analysis methods as soon as he 
has approval of his Committee members. 


“Report on Activities of Tannin Analysis Committee 1952 - 1953 


“During 1952, the principal activity of this committee, both under 
the chairmanships of Mr. Stanbery and the undersigned, has been the 


revision of the methods. This has been carried out by a sub-committee 
but, at one time or another, most of the members of the full committee 
have been consulted. The revised methods are now in the hands of this 
sub-committee for final checking and approval. Since time is pressing, 
it will not be possible to obtain the approval of the full committee before 
submitting the revision to Council, though copies will be sent to all as 
soon as the sub-committee passes thereon. 


“It had been hoped to have made a study of the effect of drying time 
on the results of the analysis, but that has not yet been possible. This 
study is planned for the coming year. 

“There has been some divergence of opinion, between this committee 
and the Federal Specifications Board, as to the number of units to be 
sampled from a given shipment, and a start was made to try to find a 
sound basis for the Sampling Table. Both for lack of time and of informa- 
tion, as well as Council’s expressed desire to put all Sampling into a 
separate section, that study is far from complete. Subject to Council’s 
advice as to whether such a study comes under our jurisdiction, under 
the circumstances, it is hoped to continue with this during the coming 
year.” 

If I have been correctly informed, further work on the determination of 


nitrogen in leather has been requested of the National Bureau of Standards. 
I have received no report on these studies. 





REPORT OF MINERAL LEATHERS COMMITTEE 


The question of a review of the ALCA methods of vegetable leather 
analysis has been raised. No request, however, has been received from the 
Council for such a review and rewriting of these methods to bring them into 
harmony with the other ALCA methods that are now being rewritten. 

Your Chairman feels that the Chairmen, Mr. Clarke and Mr. Kay, and 
their respective committees are to be congratulated for having done excellent 
work. Mr. Kay and his Committee are to be specially commended for com- 
pleting the heavy task of revising and rewriting the ALCA Methods for 
Tannin Analysis. 


Respecfully submitted, 


Jerome S. Rocers, Chairman 
Vegetable Leathers Committees 


REPORT OF THE MINERAL LEATHERS COMMITTEE 


In 1953 the Mineral Leathers Committee undertook two projects, an in- 
vestigation of the so called overall basicity !, and a study of methods for the 
determination of zirconium in leather. 

The undersigned, as the chairman of the committee, reported on the con- 
clusion of the first phase of this work at the committee meeting held at the 
Netherland Plaza in Cincinnati on June 6, 1953. 

The term overall basicity, which was coined by the late Professor E. 
Theis of Lehigh University, denotes the total acid combined with the chrome 
complex either in a tan liquor? or in chrome tanned leather!. In most cases 
the overall basicity of leather should be considerably lower than the sulfate 
basicity as obtained by the ammonia or phosphate methods* because the 
former would include not only other anions besides SO, but also syntans and 
dyestuffs. In leathers which are low in these last named substances the figures 
for both basicities naturally would be much closer together. 

The committee members received duplicate samples of an undyed ground 
chrome leather on which to determine the neutral and total SO,, as well as 
the overall basicity; the latter includes a chrome determination for which 
the provisional ALCA method recommends several versions of the wet oxi- 
dation method ¢. It was left to the individual analyst which of these he would 
follow. 

In addition the members were asked to determine the overall basicity of 
dyed chrome leather. Here too a Cr determination was, of course, necessary 
for the purpose of computing the basicity. The results can only be con- 
sidered preliminary because they constituted for most participants the first at- 
tempt to use the new method. It is felt that a publication of individual 
returns by the eight committee members who cooperated in this study 
would not serve any useful purpose. So much may be said, however. 
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1. The intra-laboratory agreement is in all instances superior to the 
agreement between the laboratories. 


2. The agreement between laboratories regarding chrome content is sur- 
prisingly poor. It may well be that inaccurate standardization is the 
principal reason of these disparities. The committee decided at the con- 
vention to enclose a weighed amount of standard sodium bichromate 
with the next samples and to give more explicit directions for the deter- 
mination of their chrome content. 


3. The inter-laboratory agreement concerning sulfate basicity suffers 
from the widely divergent figures for chrome. In some instances the 
differences are accentuated by the results for combined sulfate which 
depend on accurate figures for neutral as well as total sulfates. The 
former fluctuate much more widely than the latter, possibly because of 
their very minuteness (comprising a few mg. only). 


4. The inter-laboratory agreement for overall basicity is many times 
poorer than that for sulfate basicity. One analyst would conclude from 
his figures that the leather he examined would have no more than traces 
of any anions besides SO,, whereas others would attribute to such anions 
nearly 50 per cent of the total acid groups. 


The committee reached the conclusion that the main difficulty arises from 


the fact that owing to the absorptive capacity of the leather digest at pH 7.5 a 
steady slow stream of standard alkali can be added without upsetting the 
equilibrium. Evidently more stringent conditions must be worked out before 
the method can be successfully tested in inter-laboratory work. R. Stubbings 
and the chairman volunteered to study this problem and to submit their 
findings to the committee later on. 


Table of Results 


Obtained by Zirconium Sub-Committee 
on Colored and White Leather 
Somerville 


Wendkos Strymish Axelrad Seligsberger 


Sample No. 1 
Cr,0;% 


ZrO, % 


Sample No. 2 
ZrO% 


Ti0.% 
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A sub-committee of five members studied the method of Somerville and 
Wendkos 5 for the determination of zirconium in leather. The findings which 
they reported are summarized in the table below. The results are in fair 
agreement when moderate amounts of chrome and zirconium occur in leather. 
However, in the second sample where large amounts of Zr are present together 
with some TiO,, analysts reported difficulties in dissolving the fused ash and 
the figures obtained by some of them are at considerable variance with the rest. 

At the meeting R. Stubbings suggested utilizing in a new series of tests the 
wet oxidation method for the digestion of Zr leather and estimating Zr while 
keeping the Ti in solution as pertitanate. In the method of Somerville and 
Wendkos Ti must be determined colorimetrically in an aliquot of the solution 


obtained from the fused ash. In a second portion Zr and Ti are precipitated 
and ignited together. 


BIBLIOGRAPHY 


L. Stubbings and E. R. Theis, J.A.L.C.A. 48, 155 (1953) 
Thorstensen T. C. and E. R. Theis, J.A.L.C.A. 47, 588 (1952) 
Report of Mineral Leather Comm., J.A.L.C.A. 47, 452 (1952) 
Methods of Sampling and Analysis of the ALCA, page D2 
Somerville and Wendkos, J.A.L.C.A. 48, (1953) 


Respectfully submitted, 


L. SELIGSBERGER, Chairman 
Mineral Leathers Committee 


REPORT OF PRE-TANNING AND POST-TANNING 
OPERATIONS COMMITTEE 


Recommendation for revision of methods of analysis of (a) beamhouse 
liquors, and (b) fats, oils and related materials, were submitted to the Council 
at its mid-winter meeting, 1952. These recommendations included deletion 
of some existing methods, minor changes in others, and the adoption of several 
additional methods for analysis of fats, oils, etc., taken from the methods of 
the A.O.C.S. 

It was pointed out that it would be necessary for an editorial committee 
to prepare a complete text of the revised methods, if and when these changes, 
additions and deletions were approved, since it is impossible for each com- 
mittee to do this if it is desired that our methods be uniform with respect 
to style and arrangement, unless the committee chairmen are given precise 
instructions as to the form desired, which has not been done. 

It is my understanding that these reports were approved by the Council 
a year ago, but I have no information as to what steps, if any, have been 
taken towards completing the editorial revision, and submitting such of the 
changes as require the approval of the membership to the vote of the members. 
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There still remains the task of revising the various miscellaneous methods, 
pertaining to the analysis of acids, alkalies, salts, etc. I hope to complete this 
task before the next annual meeting. 


Respectfully submitted, 


H. B. MERRILL, Chairman 
Pre-Tanning and Post-Tanning Operations 
Committee. 


REPORT OF TANNERY PRACTICES COMMITTEE 


A. Engineering Practices - R. K. Blakely, Chairman 
No current activity. 


B. Industrial Waste Disposal Committee - J. F. Wagoner, Chairman. 
No current activity. 


Respectfully submitted, 


Reusen G. Henricu, Chairman 
Tannery Practices Committee 


REPORT OF THE STANDARDS AND SPECIFICATIONS 
COMMITTEE 


The Standards and Specifications Committee has been quite active during 
1952 and 1953. 

During the past two years this Committee has dealt almost exclusively with 
Federal Specification KK-L-311, Leather and Leather Products, Methods 
of Sampling and Test. Methods covering physical tests in these specifications 
have, by agreement, been assigned to Mr. M. Maeser as Chairman of the 
Physical Testing Committee. Only methods and sampling for chemical 
analysis have been considered by this Committee. 

The following sections of Specification KK-L-311 have been under con- 
sideration: 


Section 6,000; Chemical Analysis of Leather: 


The Committee recommendations and changes in the original version 
of this section were again presented in detail at a meeting of the Federal 
Specifications Board in Washington, D. C., on March 6, 1952. Some of 
the proposed changes differing from the methods of the ALCA have been 
investigated by Committee work before approval. There is no major 
change in this section not approved by this Committee. The full details 
of all recommendations to the Federal Specifications Board concerning 
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Section 6,000 are set forth in a letter to the Committee Members dated 
April 12, 1952. This specification has been published. 


Section 7,000; Tannin Analysis: 


The original proposal by the Federal Specifications Board concerning 
this section differed in many details from the method of the ALCA. This 
Committee worked in collaboration with the ALCA Committee on Tan- 
nin Analysis, under the chairmanships of G. W. Stanbery and A. N. Kay, 
in order to bring all proposals up to date and to include several changes 
proposed by the Tannin Analysis Committee. The final recommenda- 
tions were sent to the Federal Specifications Board under date of July 
23, 1952, with joint approval of this Committee and the Tannin Analysis 
Committee. Since there are a few points still open in the ALCA revision, 
Mr. Everett Wallace, of the Federal Specifications Board, recommended 
that this section be temporarily deleted from KK-L-311 in order to ex- 
pedite its promulgation. 


Section 60; Methods for Sampling, Inspection and Test: 


This section was discussed in detail prior to and also during the meeting 
of this Committee in Swampscott, Mass., on June 1, 1952. The committee 
did not approve this section on the grounds that the data on which it was 
based did not include sole leather. This was the only instance during the 
year when the Standards and Specifications Committee did not agree 
with the Federal Specifications Board on a major point. Mr. Everett 
Wallace, of the Federal Specifications Board, recommended that “an 
exception be made in the commodity specification for sole leather re- 
quiring the use of the present three sampling positions for chemical analy- 
sis until such time as we may have more supporting data to warrant a 
change”. (July 15, 1952) 

It is to be noted that the action of this Committee refers onlv to sole 
leather where Section 60 is applicable to sole leather. No other branch 
of the leather industry had voiced any objection to this section or brought 
any matter pertaining to it to the attention of this Committee. 

Similar proposals covering the change in sampling position for bends 
from the three positions to one single position were received by the Com- 
mittee through Tanners’ Council dated August 1, 1951. Considerable 
opposition developed to this proposal and it was finally withdrawn early 
in 1952. A study of the sampling locations for sole leather was proposed 
by the Bureau of Standards, Leather Section, in order to settle this ques- 
tion. No further report has been received regarding the disposition of 
this matter. 


Proposals were received by this Committee recommending minor changes 
in the hide substance requirements of Federal Specification KK-L-26l-c, 
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Sole Leather. This matter was discussed in Committee and approved, and 
recommendations forwarded to Tanners’ Council in a letter dated June 1, 
1952, for official action. 

Proposed specifications for insoles have been under consideration by the 
Committee, covering both straight vegetable tanned insoles, and alum and 
chrome retanned insoles. A proposal to add formaldehyde retanned insole 
leather was tabled until more data on this subject are available. 

R. Lollar has presented a study to the Committee on the precision of methods 
for the analysis of leather. The Committee considered this work during 
its meeting on June 1, 1952, and recommended to the Council of ALCA that 
this matter be studied in detail by an appropriately assigned committee. 

During 1953, up to the date of the annual convention, the committee has 
considered proposed changes in the Specification for Leather, Sole, Vegetable 
Tanned, KK-L-261-c. A recommendation has been made to change the degree 
of tannage requirements in order to compensate for the change in analysis 
brought about by the use of chloroform instead of petrolic ether. Some 
changes were also made for purpose of clarification. It was also recommended 
that the scrap obtained when cutting soles should be accepted as a specimen 
for chemical analysis, if the cutting is done in the presence of a Government 
Inspector. 

Proposed amendment to Harness Leather Specification, KK-L-171-d, 
presented to the Chairman, did not contain matters concerning chemical 
analysis or requirements, and is therefore outside the scope and activity of 
this committee. 

One member has resigned and one new member has been added to the 
committee. The present membership is as follows: 


R. G. ASHCRAFT KENNETH H. KNIGHT 
G. ARTHUR Brown R. M. Lotiar 


SVERRE DaHL CuarLEs W. MANN 
ArTuHUuR N. Kay E._woop E. Presley 


Respectfully submitted, 


Cari G. TELANDER, Chairman 
Standards and Specifications Committee 


REPORT OF THE LEATHER FINISHES COMMITTEE 


The Leather Finishes Committee activity in 1952-1953 has centered on 
the development of methods as follows. 


1. Determination of flexibility and adhesion of our finish on upper leather 
for shoes. 


2. Measurement of tack on finish of leather. 
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3. Detection of nitrocellulose in finish on leather. 
4. Determination of total solids in leather finish. 
5. Determination of ash in leather finish. 


Even though tentatively approved by the Committee, the methods are 
being edited for wording for final presentation. 

Other methods for testing leather finishes are being considered by the 
Committee. However, progress has been slow principally because regular 
business has not permitted sufficient time. 


Respectfully submitted, 


C. P. McKee, Chairman 
Leather Finishes Committee 


REPORT OF THE MECHANICAL LEATHERS COMMITTEE 


The first and organizational meeting of the Mechanical Leathers Committee 
of the ALCA was held at the Bismarck Hotel in Chicago on Friday, February 
20, 1953. Those present were: 


Alfred S. Berens—Chicago Rawhide Manufacturing Co. 
Donald C. Bundy—Northwestern Leather Co. 

Robert W. Hague—J. E. Rhoads & Sons 

Howard L. Hartman—C. W. Marsh Co. 

Arthur Hirsch—Albert Trostel & Sons Co. 

Henri Krakowski—Chicago Belting Co. 

John C. Schneller—Chicago Rawhide Manufacturing Co. 
Jack H. Van Sciver—Shingle Leather Co. 


The meeting was called to order at 9:30 A. M. with Mr. Berens presiding. 
In view of the chairman’s agreeing to write and publish the minutes of the 
meeting, no secretary was appointed. 

The members introduced themselves and gave a brief description of the 
work done by their respective companies and by themselves, individually, 
in their various capacities. 

A brief description of the background of the Mechanical Leathers Com- 
mittee was given by the chairman. It was agreed by the Committee that in 
view of the natural domination of the ALCA by the shoe and allied trades, 
a Mechanical Leathers Committee has long been needed. The hope was ex- 
pressed that the present committee would form the nucleus of ever increasing 
activity of the Association in the field of mechanical leather products. 

The pertinent sections of the ALCA bylaws and, in particular, Article X 
on Technical Committees, were read so that the committee members would be 
aware of the Association regulations governing committee activity. 
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The purpose of this organizational meeting was discussed and seemed to 
involve answering four basic questions. 


1. Should an ALCA committee on Mechanical Leathers be established 
in fact? 

2. What would be the scope of such a committee’s activities? 

3. What would be the extent of member participation? 

4. How can committee activities best be correlated with individual com- 
pany self interest? 


It was agreed that the answer to question (2) was most important and if 
adequately answered and agreed upon would almost automatically answer 
the other three questions. Therefore, the question of the scope of the Me- 
chanical Leathers activities was discussed in considerable detail. It was 
agreed by the committee that four major fields of activity seemed to be of 
most immediate concern. These were: 


A. Tue IMPROVEMENT OF MECHANICAL LEATHER 


A number of characteristics of mechanical leather which could (and 


should) be improved beyond the presently available standard of quality were 
listed as follows: 


. Heat resistance 8. Porosity 

. Corrosion (of metals) 9. Dimensional Stability 
. Tensile strength 10. Flexibility 

. Elongation 11. Moldability 

. Tear resistance 12. Ease of cutting 


. Abrasion resistance 13. Bursting strength 
. Compression set 


The committee was in unanimous agreement that the improvement of 
the heat resistance of leather was the most important single problem facing 
the mechanical leather industry. It was generally (but not unanimously) 
agreed that the corrosion of metals by leather was second in importance, 
but the other properties were not listed in order of their importance. 


B. CLASSIFICATION OF MECHANICAL LEATHER SPECIFICATIONS 


It was agreed that this Committee should also function in an effort to 
classify and reduce the number of specifications covering mechanical leather. 
This would include not only those originating from Government agencies but 
also those originating from individual civilian customers. 


C. IMPROVEMENT OF IMPREGNATIONS FOR MECHANICAL LEATHER 


It was agreed that the Committee’s contacting the chemical industry 
with this problem on a Committee basis (rather than on an individual com- 
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pany basis) might stimulate more activity in those companies to produce 
materials suitable for our use. It was also agreed that the Committee could 
seek out impregnations not now generally used, since our knowledge of 
presently available chemicals is frequently determined by what the chemical 
industry chooses to advertise or by what their sales representatives think 
we need. 

Certain basic properties of mechanical leather impregnations were outlined 
as follows (again not necessarily in order of their importance): 


1. Oil insolubility 5. Non-corrosive 

2. Heat stability 6. Ease of handling 

3. Flexibility (at least to -70° F.) 7. Moldability 

4. Sharp melting point or low im- 8. Ease of cutting 
pregnation viscosity 9. Non-toxic 


D. STANDARDIZATION OF PHysICAL AND CHEMICAL TESTS FOR MECHANICAL 
LEATHERS 


This would necessitate the development and evaluation of standard 
methods for examining almost all the properties listed as desirable improve- 
ments of leather. Again, tests on heat resistance were considered to be the 
most immediate in importance, with suitable tests in both water and a 
variety of oils being considered vital to mechanical leather progress. Various 


specific test procedures were also briefly considered; it was apparent that a 
number of laboratories were proceeding independently to work on problems 
which, if properly coordinated, would be of great value to the industry as a 
whole. 

In order to proceed immediately with these agreed upon functions of the 
Mechanical Leathers Committee, three subcommittees were appointed. 


SUBCOMMITTEE I—Mechanical Leather 


(This subcommittee will be responsible for all Mechanical Leathers Com- 
mittee activities in the field of improvement of leather as well as the classifi- 
cation and reduction of existing specifications.) 


ArTHUR Hirscn, Chairman 

D. C. Bunpy 

J. C. ScHNELLER 

ArNoLpD HorweeEN—Horween Leather Co. 


SUBCOMMITTEE Il—Mechanical Leather Impregnations 


(This subcommittee was to be responsible for all the Committee activities 
in the field of leather impregnation,) 


A. S. BERENS, Chairman 
H. L. HarTMAN HenrI KRAKOWSKI 
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SUBCOMMITTEE III—Physical and Chemical Testing 


(This group was to be responsible for the development and standardization 
of physical and chemical tests.) 


R. W. Hacue, Chairman 

J. H. Van Scrver 

J. T. Earon—E. F. Houghton & Co. 
W. D. Jonnson—Graton & Knight Co. 


After having outlined these major functions of the Mechanical Leathers 
Committee and having agreed upon three subcommittees to pursue these 
activities, there seemed to be no question as to the need for a Mechanical 
Leathers Committee or for a specific discussion of whether the Committee 
should in fact be established. It seemed obvious that member participation, 
at least based on the reactions of those present at this meeting, could be 
counted on in view of the many problems facing the mechanical leather field. 

It was felt that the Mechanical Leathers Committee should be somewhat 
larger than was the case at this initial meeting, with representatives of several 
more packing manufacturers and tanners being included. Allied trade repre- 
sentatives should also be invited to participate in special meetings. 

The latter part of the meeting was devoted to the discussion of specific 
problems, primarily inthe field of physical testing. General agreement was 
reached on a number of specific tests although they are to be investigated 
thoroughly by Mr. Hague’s committee. For example, it was agreed that all 
boil tests and shrink temperature tests were to be run in distilled water of 
known purity. These boil tests were to be run for two hours at 100°C with 
the leathers being placed in actively boiling water, and the shrinkage deter- 
mined parallel with the backbone after 24 hours conditioning at room tempera- 
ture. It was agreed that the moisture content of mechanical leather at the 
time of test was of extreme importance and that all physical and chemical 
tests should be run on the basis of a standard temperature and per cent 
relative humidity preconditioning. 

It was agreed that whenever cooperative tests are run by committee 


members as many of the following analytical items as possible would be re- 
ported: 


Source of hide 

Type of hide 

Type of tannage 

Cr.O; 

Ash 

Hide substance 

Degree of retannage 

Grease content 

Stuffing or fat liquoring (or both) 


OR SP ee 
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10. Preconditioning (temperature and percent relative humidity) 
11. Moisture 


12. Chlorides 

13. Sulfates 

14. Buffed and unbuffed 

15. Method and rate of drying (if known) 
16. Location of test samples 


It was agreed that the Mechanical Leathers Committee would hold its 


next meeting in Cincinnati in conjunction with the ALCA’s Fiftieth Anniver- 
sary Convention in June of 1953. 


The Chairman was directed to express the Committee’s apprciation to the 
Chicago Rawhide Manufacturing Co. for their financial support of this 


initial meeting. 
The meeting adjourned at 4:00 P. M. 
Respectfully submitted, 


ALFRED S. BERENS, Chairman 
Mechanical Leathers Committee 


FIRE RESISTANCE OF LEATHER 
DEFINITION: 


Fire resistance is defined as resistance to combustion, resistance to support 
of combustion after the ignition flame is removed, and resistance to after- 
glow due to progressive exorthermic char oxidation. 


1. Scope 


The method is intended for use on light leathers, and especially for uphols- 
tery leather. The Vertical Bunsen burner test is especially valuable where 
measurement of after-glow is of primary interest. The 45° Microburner test is 
generally applicable where both after-flaming and after-glow are significant. 


2. Specimens: 
The specimens shall be: 


2.1—A rectangular piece of leather 2x 12.5 inch, for the Vertical Bunsen 
burner test. 


The orientation of the specimens relative to the backbone shall be noted. 
2.2—A circular piece of leather 6 inches in diameter, for the 45° Micro- 
burner test, punched with five *6” inch holes to fit the holder studs. 
3. Apparatus: 
The apparatus shall consist of: 


3.1—A Columbia Flame Test Cabinet, (Fig. 1), or its equivalent, 
described by Little, who has also discussed the problem of flame resistance 
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(Robert W. Little, Editor, ‘“Flame-proofing Textile Fabrics’, Reinhold 
Publishing Corp., New York, 1947, page 111 ffd.). 


FIRE RESISTANCE OF LEATHER 


SPECIMEN HOLDER 


FLAME TEST CABINET 


FRONT VIEW 


TTVM LANIGVSD 


SPECIMEN CLAMP 
IN TEST CABINET WITH 


\ LEATHER IN CLAMP. 
e. 


The inside dimensions of the wooden cabinet shall be 12 inches wide, 12 
inches deep, and approximately 25 inches high. The front of the cabinet is 
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completely closed by means of two vertical-sliding pyrex glass doors. Ventila- 
tion is afforded by means of nine 0.5 inch holes along the bottom of each side 
and the 6 inch hooded vent in the top. The microburner is securely fastened 
to a square wooden block which is set in a fixed position in the cabinet. 
Notched metal strips, screwed to the sides of the cabinet, serve to keep the 
specimen racks in constant alignment with the burner. The gas for the 
microburner is held at a nearly constant pressure by means of a reservoir. 
A water manometer shall be used to indicate the relative gas pressure. When 
the manometer is placed (inclined) at an angle of 15° to the horizontal, a 
difference reading of approximately 22 mm. shall be maintained. A small 
pilot light is permanently attached to the microburner. Moving the heat 
source once the specimen is in position for test should be avoided. 


3.2—Specimen Holder 


A 6 inch circular sample holder (Fig. II) is used in the 45° Microburner test, 
otherwise the Columbia test cabinet is used without modification. 

The circular specimen holder is made from two % inch annular brass 
rings, 6 inch external diameter, 4 inch internal diameter. They are converted 
to a horseshoe shape by removing a sector whose internal circumferential 
length is 1.5 inches. These rings are mounted on a rack to hold the sample in 
the proper position in the test cabinet. One of the rings carries short 1% inch 
diameter carriage bolts placed around the circumference while the other 
ring carries similarly aligned holes. Thus the two rings can be clamped over 
the leather specimen. This clamp holds the leather in a planar form through- 
out the test. 


3.3—A dead weight type of thickness gage as specified in the method for 
thickness. 


3.4—A triple beam laboratory balance graduated to read to 0.01 grams. 
3.5—A stop watch. 


3.6—A Bunsen burner (Tirril type) 0.375 inch inside diameter. 


4. Procedure: 


4.1—Vertical Bunsen Burner Test 


The test specimen shall be weighed to 0.01 gram and the thickness measured 
to the nearest 0.001 inch at the end of the specimen nearer to the tail. The 
specimen shall be suspended from a clamp in the top of the test cabinet with 
the long dimension vertical and the tail end down. The lower end of the speci- 
men shall be attached by two springs to the bottom of the cabinet to hold 
it 0.75 inch above the top of a Bunsen burner. The luminous flame, 1.5 inches 
long, secured from gas burned with the air ports of the burner closed, shall be 
applied for 12 seconds. The after-flaming and after-glow shall be the time 
from the end of the test flame application period until the after-flaming and 
after-glow have ceased. Finally, the piece shall be removed and the vertical 
char length and weight loss determined. 
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4.2—45° Microburner Test 


The circular test specimen shall be weighed to the nearest 0.01 gram, and 
mounted in the horseshoe shaped clamp so that the finished side will be against 
the flame during the test, and so that the diameter parallel to the backbone 
passes through the center of the open end of the horseshoe clamp. The as- 
sembled clamp shall be inserted in the test cabinet so that the leather is at a 45° 
angle to the base of the cabinet and so that the inner edge of the clamp is 
0.75 inch above the top of the microburner. The position of the sample 
clamp is also controlled so that the center of the burner is 1 inch in from the 
outer edge of the clamp. This positioning of the burner and clamp will cause 
the 1.75 inch flame to strike the leather 1 inch from the burner, and at a spot 
on the leather about 0.4 inch from the edge of the clamp (see Fig. I) with 
the flame playing up the slope of the leather. The flame in the burner is 
slightly tipped with yellow and fuelled by butane, giving a temperature at 
the point of contact of about 800°C. The horseshoe shaped clamp shall be 
placed so that the open side is at the end diametrically opposite from the 
point of flame application, thus leaving about 4.5 inches (6 inch sample, less 1 
inch clamp less about 0.5 inch between clamp and area of flame contact) for 
flame travel. The flame shall be applied to the leather for twelve seconds, a 
stop watch being started at the ignition of the test flame. The time before a 
hole appears in the leather, and the length of after-flaming and after-glow 
measured at the conclusion of these two periods shall be recorded. Then 
the specimen shall be removed from the holder and re-weighed to establish 
the weight loss (due to grease and moisture loss as well as combustion), 
and the vertical length of char shall be measured. 


5. Results: 


The results of the vertical Bunsen burner test shall record the leather 
thickness in mils, the weight loss in grams, the char length in inches, and the 
after-flaming and after-glow in seconds. 

The results of the 45° microburner test shall record the leather thickness 
in mils, the weight loss in grams, the vertical char length in inches, the time 
for a hole to appear in seconds, and the after-flaming and after-glow in seconds. 


6. History and Status: 


This method was developed by the Fire Resistance Sub-committee of the 
A. L. C. A. Physical Testing Committee; published in 1950, J. Amer. Leather 
Chemist’s Association, 45 715 (1950). See also Flammability of Clothing 


Textiles, ASTM, part 7, page 186. The Tester may be obtained from U. S. 
Testing Company. 


Received, October 23, 1953. 
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A Flex Tension Test for Leather* 
By T. J. Carter and J. R. Kanacy 


Leather Section 
National Bureau of Standards 


ABSTRACT 


A flexing machine operating under tension has been developed for the testing of leather. 
The machine may be used to detect differences in flex lives of leathers caused by tannage, 
lubrication, accelerated aging, and deterioration. 

Studies were made on the influence of axial load, bending angle, diameter of roller and 
effect of temperature on the flex life of leather. The flex life was found to be practically a 
straight-line relation of the axial load and the log of the endurance in flexes. Duration of 
time of flexing decreased as the angle of bend increased. The logarithm of the number of 
flexes before break is a straight-line function of the diameter of the roller in inches, and a 
plot of the log of the flexing endurance against the reciprocal of the absolute temperature 
gives an approximately straight-line relation. The heat of activation is related to the 
energy of flow and indicates that the mechanism of degradation is based to some extent 
on flow which increases with increase in temperature. 


1. INTRODUCTION 


The tendency for leather to crack in a shoe vamp is well known. This 
“crackiness” is generally caused by flexural fatigue. According to J. H. 
Dillon! the term fatigue in the broadest sense denotes change in a property 


of a material or structure taking place in a finite interval of time under a 
given set of conditions.” Conditions, of course, include temperature, relative 
humidity, and chemical environment, which includes gaseous content of the 
air surrounding. Fatigue may be further defined as that phenomenon wherein 
a material ruptures or changes one or more of its properties permanently 
after a measured “fatigue time”’ during which a system of finite stresses has 
been imposed. 

Fatigue phenomena are essentially time phenomena, and in the case of 
dynamic fatigue, heat is developed by the hysteresis mechanism which raises 
the temperature above that of the surroundings. Furthermore, seldom is a 
fatigue test conducted in the absence of reactive agents such as oxygen. 
Hence, careful classification and definition of state are particularly necessary 
in discussing fatigue phenomena. 

It is desirable to consider briefly the various physico-chemical phenomena 
that can occur during a controlled fatigue operation, namely, in a sample of a 
fibrous material held for a period of time under stress in air at known but 
possibly varying temperature. The major effects may be listed as (a) molecu- 
lar flow or secondary bond slippage resulting only in change of shape, (b) 
physical rupture of chains by stress concentration in a localized region, (c) 
orientation of chains with or without crystallization, (d) crystallization by 


*This report is made as a part of the Leather Research Program sponsored by the Research and Develop- 
ment Branch, Military Planning Division, Office of the Quartermaster General, Department of the Army. 
This program is under the Advisory Direction of the National Research Council. 
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cooling or orientation, (e) second order transitions, (f) chemical scission of 
chains, and (g) cross linkage. Leather, held under stress, changes in shape; 
therefore, there must be molecular flow and secondary bond slippage. It 
stretches; therefore, there must be some orientation of chains. There also is 
cracking of the grain, followed on increasing the stress by complete failure 
of the fibers; therefore, there must be physical rupture of chains by stress 
concentration. 

Fibers, in general, are more resistant to fatigue than rubber and plastics. 
Some results given by J. H. Dillon! for single filaments bent through 180° 
cyclically to fracture under one gram tension are given below: 


Average Number 
of bends 


Wool and nylon 20,000 
Cotton 3,200 
Natural silk 1,800 
Soybean fiber 150 
Cellulose acetate 100 
Viscose 75 
Casein fiber 23 
Glass fiber 1 





A single leather fiber would be expected, from similarity in chemical 
composition and crystallinity, to approach the resistance to fatigue of wool 
or nylon. However, for a natural material, such as a piece of leather, where the 
fibers are woven at random into a fabric-like material, the effect of internal 
friction on fatigue would be highly important. The internal friction would 
depend upon tannage, lubrication, and fiber structure. Fatigue of leather also 
depends upon previous history, especially treatment prior to tanning, and 
environment during use. An important example of use environment is the 
cracking of a shoe vamp which undoubtedly is accelerated by adsorption of 
perspiration. 

The excellent flexing endurance of good leather is well known. This pro- 
perty of leather is superior to that of most other materials and is one of the 
reasons leather is so highly desirable for use in shoe uppers. A test for the 
measurement of this property in leather is, however, difficult to develop 
because of the long duration of time necessary to reach an end point. 

An important study of the resistance of leather to breakdown during 
flexing was made by M. Maeser?. He pointed out that as leather is flexed it 
becomes less stiff and also that it is less notch sensitive than metals and 
plastic. To overcome the fact that the leather becomes less stiff on flexing, 
he developed a machine which tested a specimen through a cycle in which the 
flexing span was progressively increased. The maximum span did not, how- 
ever, stretch the leather beyond its point of permanent set; even with notched 
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specimens, the only end point obtained in the test was the cracking of the 
grain. 

It has been shown by the Institute of Paper Chemistry 3, 4 that the bending 
endurance of paper is critically decreased by the application of tension to 
the specimens under test. The application of tension is necessary to keep a 
specimen of a material having a high permanent set under constant stress. 
The adaptation of a procedure having this desirable characteristic to leather 
appeared to have possibilities. This paper discribes a flex-tension machine 
operated under a practically constant axial load and also a discussion of some 
of the results obtained with it on the evaluation of upper leather. 


2. APPARATUS AND PROCEDURE 

A sketch of the type of flexing mechanism developed for these tests on 
leather is shown in figures 1 and 2. 

The two rollers x and y are mounted horizontally on ball bearings about 
34 inch apart in a flexing head which reciprocates. The ball bearings allow 
the rollers to rotate freely over the leather and prevent the development of 
excessive heat by friction during the flexing of the leather. The roller assembly 
which fits into the flexing head may be rotated so that the angle at which 
the leather is bent may be varied. In sketch A the leather is bent at an angle 


ROLLER ASSEMBLY 
OF THE 


FLEX-TENSION MACHINE 


B 
90 DEG. BEND 180 DEG. BEND 


FIGURE 1.—Diagram of the roller assembly of the flexing machine. 
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FLEXING HEAD 


CLAMP ASSEMBLY 


FIGURE 2.—Diagram of the flexing machine. 


of 90°, in B it is bent at an angle of 180°. The assembly is so designed that 
rollers having different diameters may be used. Weights are placed at both 
ends of the leather. These axial loads, of course, must be equal so that there 
will be no tendency for the leather to slip towards either side. 

A diagram of the assembled flex-tension apparatus is shown in figure 2. 
The flexing head consists of the reciprocating unit in which the roller assembly 
is mounted. The leather specimen is passed around the rollers and the two 
ends (A in figure 1) clamped in the jaw assemblies from which the loads 
are suspended. The jaws are set at point zero prior to application of the 
axial load. The movement of the jaws from this point during the test gives a 
direct measurement of the stretch of the specimen. The maximum displace- 
ment for each jaw is approximately 154 inches. 

The speed of the motor is 60 rpm. The reciprocating motion is in the direc- 
tion of the applied tension. The rollers pass over about two inches of the 
leather specimen and 120 flexes per minute are produced. 

The flex-tension machine was designed to test only one specimen at a time. 
Unless otherwise stated the conditions for testing were a 15-pound axial 
load, an angle of bend of 180°, and rollers 3/,, inch in diameter. The number 
of flexes to grain crack and to complete failure was recorded. The stretch 


was determined by measuring the distance between the jaws and the zero 
reference point on the machine. 
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TABLE I 


Effect of Load on Flexing Endurance of Degreased Retanned Upper 
Axial jvias No. of flexes before 
load Grain crack Break 


Elongation Thickness 
Ib. 


mil 
2400 8880 
2200 9240 
1500 6960 
1020 9960 
900 8280 
1140 5160 


Average 1530 8080 


300 4320 
300 4080 
240 3660 
180 2520 
120 3900 
240 3660 
Average 228 3700 


72 1440 

68 3180 

88 2880 

1980 

2160 

3360 

Average 2500 


600 
1980 
2340 
2340 
1260 

960 


Average 1580 





840 

1620 

1320 

840 

1680 

1800 

Average 1350 


660 

1200 

1080 

1080 

1140 

840 

Average 1000 
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The leather used in the tests consisted of the experimental upper leather 
prepared under sponsorship of the Office of the Quartermaster General. 
Specimens \% by 8 inches were cut from the sides close to location 13 (see »). 
The average thicknesses of the specimens ranged from 5 to 6 ounces. 


3. REsuLTs AND DiscussIon 


Studies were made on the effect of axial load and direction of cutting the 
specimen, effect of degreasing the original samples, the influence of lubricants, 
and the effect of accelerated aging on the resistance to breakdown during flexing. 


6 9 12 15 18 21 
LOAD (LBS) 


FIGURE 3.—Relation of load and the logarithm of the flexing endurance (Log F). 
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3.1 Inflence of Load 


The effect of axial load on the flexing endurance of greased and degreased 
chrome-retanned leathers was determined with 6-, 9-, 12-, 15-, 18-, and 21- 
pound axial loads. The results for the degreased leathers are given in table 1 
and the results for both greased and degreased leathers in figure 3. It was 
found that the log of the number of flexes was related roughly linearly to the 
axial load. These results are in agreement with findings when similar tests 
were applied to paper’, 4. It was decided to use a 15-pound axial load in all 


TABLE 2 
Effect of Angle of Bend on the Flexing Endurance of Retanned Upper Leather 


2 Number of flexes Elongation, % 
Bending => “SE = ene enenaeare lee 


angle in At grain crack | aoe At break _ = be At break : 
degrees Greased Degreased Greased Degreased Greased Degreased Thickness 


mil 

45 1140 300 17520 6240 87 
1080 270 16200 5640 94 

480 720 16800 6120 89 

4800 390 30240 7560 89 


Average 1875 420 20190 6390 


90 67 49 6360 2100 
120 80 6540 2760 

780 75 9000 1800 

53 90 8220 2340 

70 95 6840 1740 

33 3 5400 2220 

540 89 6120 2400 








Average 121 6930 2200 


135 7 8400 
10 7080 

49 6960 

12 8940 

12 6660 

28 6180 

5400 

Average 115 7090 
180 20 8400 
10 7080 

5 5760 

5460 

6240 

8400 

6480 


Average 6830 
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subsequent tests. The fifteen-pound axial load was about the midway point 
of the series of different loads studied and it did not too greatly prolong the 
time for obtaining an endpoint. 


3.2 Effect of Bending Angle 


The angle of bend over the rollers may be varied as described above by 
rotating the roller assembly in the flexing head. Measurements of the influence 
of bending angle on the flexing endurance were made at 45°, 90°, 135°, and 
180°. The results for greased and degreased leather specimens are given in 
table 2. 

For an angle of 45°, the number of flexes at grain crack and at break are 
highest. The number of flexes at break for greased leather at angles of 90°, 
135°, and 180°, are equal. For degreased leathers there is no change in flexing 
endurance above 90°. Elongation at break for both greased and degreased 
leathers continuously increased with an increase in the angle. 

The variation of thickness in the specimens might appear to have appreci- 
able influence on the flexing endurance of leather since the elongation of the 


er eo er ae eee 


DIAMETER OF PIN’ (INCHES) 


FIGURE 4.—Relation of the diameter of pin and the flexing endurance (Log F). @ leath- 
er containing grease, © leather containing no grease. 
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specimens varies with the thickness and the increased extreme fiber bending 


stress. However, experimental results show that thickness is not an important 
factor in flex life. 


3.3 Diameter of Roller 


The size of rollers studied ranged from *%/;; to 7/3: inch in diameter. The 
results are given in figure 4 and tables 3 and 3a. The plot of the logarithm 


TABLE 3 


Effect of Diameter of Roller on Flexing Endurance of Degreased Upper Leather 


__Number of flexes before __ Elongation 
Diameter Grain crack Break at break Thickness 


inches % 
3/32 600 34 
720 26 
720 37 
840 32 


37 


Average 33 
4/32 


Average 
5/32 








Average 
6/32 


Average 
7/32 
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TABLE 3A 


Effect of Diameter of Roller on Flexing Endurance of Upper Leather Containing Grease 


Number of flexes before Elongation 


Diameter Grain crack Break at break Thickness 


inches 


3/32 960 
840 

840 

1200 


Average 960 


4/32 1080 
2160 
2040 
2880 
Average 2040 
5/32 5040 
4920 
5760 
4560 


Average 5070 


6/32 5040 
9360 
6360 
5760 


Average 6630 














of the number of flexes to break against the diameter of the roller in inches 
gives a linear relationship. 

Elongation at break changes only slightly with a change in the diameter 
of the roller. The number of flexes to grain crack showed no significant 
variation when the diameter of the roller was increased. 


3.4 Influence of Temperature on the Flex Life of Leather 


The effect of temperature on the flexing endurance of typical leathers was 
determined at 11°C, 22.2°C, and at 34.0°C. These results were plotted in 
figure 5 against the reciprocal of the absolute temperature; from these plots 
the heats of activation shown in table 4 were calculated. The plot of the log 
of the flexing endurance against the reciprocal of the absolute temperature 
gives a straight line relation. The heat of activation is related to the energy 
of flow and indicates that the mechanism of degradation is based to some 
extent on molecular flow which increases with an increase in temperature. 
Molecular flow or secondary bond slippage was listed above as one of the 
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eftects when a sample of a fibrous material was held under stress for a period 
of time. The rather low heat of activation, which averaged only about 2.5 
K calories, indicates that molecular flow for leather may not be a major effect 


of fatigue. Flow, of course, is of much greater significance for the nonfibrous 
materials. 


.00325 .0033 .0034 


k 


FIGURE 5.—Effect of temperature on resistance to breakdown on flexing. X chrome tan, 
@ chrome retan, Ochrome tan, [jchrome retan, J vegetable tanned. 
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TABLE 4 
Heats of Activation for Flexing Fatigue of Leather 


Heat of 


Sample activation 


K calories. 


Chrome-tanned leather (fatliquored) 2.4 
Chrome-tanned leather (fatliquored) 

Vegetable leather retanned with chrome 
Chrome-retanned leather 

Vegetable-tanned leather 


3.5 Flexing Endurance of Typical Upper Leathers 


Some results obtained with various types of upper leather are given in 
figure 6. It is shown that the resistance to breakdown during flexing is great- 
est for straight chrome-tanned and lowest for straight vegetable-tanned 
leather. Chrome-retanned with vegetable and various syntans are inter- 
mediate. The important effect of lubrication is also shown in this figure. 


RESULTS WITH FLEX-—TENSION MACHINE 


VZZZZA ORIGINAL 
SSS] (DEGREASED 


STRAIGHT CHROME 
TANNED 


oo 


120 


100 


FLEXES X 


80 
60 
40 
20 


oO 


FIGURE 6.—Results obtained with various types of leathers on the flexing machine. 
SM Stuffing mixture, FL Fatliquored. 
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For all types of tannages the resistance to breakdown is greatly decreased by 
degreasing the specimens. Fatliquored chrome leather shows less flexing 
endurance than stuffed chrome leather. 


As shown by the results given in figures 7 and 8, the resistance to break- 
down on flexing is inversely porportional to the percentage of vegetable tan- 


nins. This is indicated with leathers containing grease and with degreased 
leathers. 


AVERAGES OF 
PARALLEL + PERPENDICULAR 
DIRECTIONS @ STRAIGHT CHROME 


O CHROME RETANNED 
X STRAIGHT VEGETABLE 


” 
Qa 
2 
a 
” 
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FIGURE 7.—Influence of percentage of vegetable tannin on resistance to breakdown 
during flexing for leather containing grease. 


3.6 Effect of Lubrication 


The large difference in the resistance to breakdown on flexing of greased 
and degreased leathers suggests that lubrication is a factor of prime import- 
ance. For this same reason, degreased leather was retreated with mineral oil, 
cod oil, and regular stuffing mixtures, each dissolved in chloroform to give 
different concentrations. The concentrations were so controlled that from 
2 to 69 per cent of the lubricants were added based on the original weight 
of the samples. The results are given in figure 9. Each point represents the 
average of six measurements. 
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Stuffing mixture was found to be superior to cod or mineral oil in improving 
the resistance to breakdown during flexing. This is probably due to the greater 
viscosity of the stuffing mixture which consequently is less readily removed 
from the leather by the flexing action. For all three kinds of lubricants, the 
resistance of the leather to breakdown was increased to a maximum at a di- 


finite percentage content of the lubricant after which there was no further 
increase. 
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FIGURE 8.—Influence of percentage of vegetable tannin on resistance to breakdown 
during flexing for leathers degreased. 


3.7 Effect of Accelerated Aging 


Studies were made on the sensitivity of the flex-tension machine as a cri- 
terion for the measurement of the resistance of leathers to accelerated aging. 
These results should also give an indication as to its sensitivity to the measure- 
ment of deterioration. The results shown in table 5 for leathers aged at 100°C 
indicate that flexing endurance decreases progressively with time of aging. 
Each group of samples was cut from approximately the same location of 
different tanned sides. Data are given for specimens cut in both the parallel 
and the perpendicular direction. Specimens cut in the parallel direction are 
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more highly resistant to breakdown on flexing. Degreased specimens show 
lower percentage decreases in resistance than greased specimens; however, it 
must be remembered that the latter have much higher values initially. The 


grease does not appear to offer any protection under accelerated aging 
conditions. 
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FIGURE 9.—Effect of percentage of grease on resistance to breakdown of leathers on 
flexing. 


3.8 Effect of Water 


The effect of water on flexing endurance was studied with chrome, chrome- 
retanned, and vegetable-tanned leathers. The specimens were wetted by 
soaking them in distilled water for a period of time ranging from 6 to 24 hours. 
The results showed that the variations of the soak periods produced no dif- 
ferences in the flex resistance. The total water adsorption for chrome-tanned 
leather containing grease was 45 per cent, and that for fatliquored chrome- 
tanned leather was 72 per cent based on the conditioned weight of the speci- 
mens. The moisture content of the specimens during flexing was maintained 
by applying water to the surface at a rate of one drop per minute. 
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TABLE 5 


Effect of Accelerated Aging on Reistance of Leather to Breakdown 
During Flexing 
Chrome Retanned Leather 


Flexes before break Elongation, % 
With grease Degreased With grease Degreased 


1 Il / L MI 

13110 9480 2490 ; 53 28 
6740 4500 2630 i 46 30 
5560 4580 1930 64 34 
2670 2450 1480 ‘ 54 29 
2550 2810 1540 ; 46 30 
1130 730 1240 3 60 31 


Leathers Tanned with Syntans 


0 14470 4050 1990 54 33 
24 1780 140 840 53 : 34 
72 660 150 460 50 34 

0 11350 5270 2650 45 : 33 
24 3140 1100 2270 45 26 
72 2310 1480 720 43 31 

0 9350 5860 2590 41 42 32 
24 7860 3650 1370 35 37 35 
72 5380 3290 750 36 42 33 

0 6910 5950 1550 45 48 35 
24 6780 5690 670 42 37 
72 2360 2340 370 52 49 32 


The results of the studies on the effect of water are given in figure 10 and 
table 6. Chrome and vegetable-tanned leathers differ with respect to the 
effects of water on the flexing endurance. The resistance to breakdown by 
flexing for chrome and chrome-retanned leather is increased as shown in 
figure 10 by the treatment with water whereas that of the vegetable-tanned 
leather is decreased as shown in table 6. 


4. GENERAL Discussion 


In considering the mechanism of the action in the flex-tension machine, 
interest arose with regard to the amount of heat produced in the leather by 
flexing. It was postulated that sufficient heat might be produced to cause de- 
terioration. Since vegetable-tanned leath-rs showed lower resistance to 
breakdown in flexing than chrome-tanned leathers, it was thought that a 
shrinkage phenomenon might be involved. Accordingly, the temperature 
of the leather specimen was determined in the region of flexing by a thermo- 
couple imbedded in the leather. It was found that the maximum temperature 
reached for both lubricated and nonlubricated specimens was approximately 
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FIGURE 10.—Effect of water on resistance of leathers to breakdown during flexing. 
Group 1, fatliquored chrome; Group 2, chrome retanned with Exan; Group 
3, chrome retanned and stuffed, 


40°C. This temperature is considerably below the shrinkage temperature of 
both vegetable- and chrome-tanned leathers. 


The influence of water on the flexing endurance of chrome and vegetable- 


tanned leather differs. The resistance to breakdown during flexing for chrome 
and chrome-retanned leather is increased, figure 10, by the treatment with 
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TABLE 6 


Effect of Water on Flexing Endurance of Vegetable-tanned Leather 
Vegetable-tanned leather 


¥ Flexes to break Flexes to break 
With grease Degreased With grease 


Original 1440 360 2760 
2760 

1800 240 3360 

4440 

1440 2040 

3480 


Average 1560 3140 


Treated with water 600 
720 
840 
900 
840 900 
540 
600 840 


Average 720 760 


water, whereas that of the vegetable-tanned leathers is decreased, table 6. 
An explanation for this difference in behavior is the ease of wetting of the 
two types of specimens. Vegetable-tanned leather is much easier wetted 
than chrome-tanned leather, and the water penetrates into the fibers and 
causes swelling. This will tighten the fibers to such an extent that they are 
readily broken on flexing. On the other hand, since chrome-tanned leather is 
less readily wetted, it is possible that the moisture remains between the fibers 
where it is available for lubrication. 

Of interest is the data on the percentage increase in thickness of vegetable 
and of chrome-tanned leathers when they are wetted. The average percentage 
increase in thickness of several specimens of chrome-tanned leather was 15.1 
per cent, whereas that of several specimens of vegetable-tanned leather was 
7.7 per cent. The reason that the vegetable-tanned leather did not increase 
in thickness as much as the chrome-tanned leather was that the former had 
already been plumped to a greater extent because of the presence of the 
vegetable tanning materials. 

The flexing machine as designed has three variables, namely, axial load, 
diameter of roller, and bending angle, which influence the rate of breakdown 
on flexing. The results show that the logarithm of the flexing endurance 
shows approximately linear relations with both the axial load and the diameter 
of the roller. The flexing endurance decreases with increase in axial load and 
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with decrease in diameter of the roller. The angle of bend has little effect at 
angles greater than 90°. 

Angle of bend and diameter of roller undoubtedly have similar effects on 
the leather specimens under test. In the results obtained it appears that the 
angle of bend was influential at angles less than 90°, and that the roller 
diameter was the influential factor at angles greater than 90°. This is the 
reason that an angle of bend of greater than 90° had no apparent effect on 
the results. These results were obtained with a *’,, inch diameter roller. 

There appears to be a similarity in the influence on flexing endurance of 
load and of diameter of roller since both of these factors give approximately 
linear relations with the logarithm of the flexing endurance. It has been 
pointed out by Schiefer and Boyland ¢ with regard to work on textiles that 
the strain produced in fibers on bending is a function of the radius of curvature. 
Thus if R is the radius of bend and r, the radius of the fiber the fiber strain 
would be equal to r,/R. Restriction of the movement of the fibers within 
leather would increse the extreme fiber stresses corresponding to a given 
curvature of the leather. The extreme fiber strain for bending a sample of 
leather where restriction of movement was complete would approach the 
value r:/R where r: corresponds to one-half the thickness of the leather. 
For a specimen of upper leather 80 mils in thickness bent over a 3/,,-inch 


roller the fiber strain, considering complete restriction of movement, would 
be approximately: 


le 0.04 0.04 


‘aoe 0.09 + 0.04 0.13 


If the strain exceeds the elastic limit of the fiber permanent set will occur. 
It may therefore be seen that the strain on the fibre may be increased by 
increasing the load or decreasing the diameter of the roller over which the 
specimens are flexed. 

The mechanism of the breakdown in the flex-tension test appears to be 
based principally upon flow and on mechanical action. These are effects 
a and b, listed in the introduction of this paper, of the various physico- 
chemical phenomena which can occur during a controlled fatigue operation. 
The decrease in the flexing endurance with increase in temperature and the 
fact that an activation energy exists are evidence that flow is one of the causes 
of the breakdown on flexing. Most of the causes of failure must be based on 
mechanical action. 

The effect of lubrication on the fibers is well known and needs no further 
explanation. The experiments with water where flex resistance was improved, 
figure 10, may be explained by the lubricating action of water. Water pene- 
trates into the smallest capillaries and pores coating all of the finest fibrils 
with a layer of moisture which tends to decrease the friction between them. 
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Degradation in the flex-tension machine is probably based to a large 
extent on fiber fatigue caused by friction exerted by bending and axial stresses. 
The effect of tension is shown by the critical effect of increased axial load and 
decreased diameter of roller on the specimens. Vegetable tannins and other 
filling materials which go into the pores of the leather tend to prevent freedom 
of movement of the fibrils. Therefore, when a tension or bending stress is 
placed on the leather, the fibers are not free to overcome these stresses by 
rearrangement. Rearrangement would otherwise be permitted if more free- 
dom of movement were allowed. For this reason, increasing concentrations 
of vegetable tanning materials increases breakdown on flexing and any other 
treatment which causes increasing tightness in the leather matrix will likewise 
increase the rate of breakdown on flexing. 


5. CoNcLUSION 


A machine based on flexing under tension has been developed for the 
testing of leather. The machine may be used to detect differences in leathers 
caused by tannage, lubrication, accelerated aging, and deterioration. The 
test may possibly be used as a criterion for developing tannages and lubri- 


cants for leather as well as evaluating leather for use in shoe uppers and 
other uses where flexing is important. 


Acknowledgment: The authors wish to express their appreciation to Walter K. Stone of the Textile 
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CANAIGRE INVESTIGATIONS 


Canaigre Investigations 


X. FERMENTATION OF CANAIGRE LIQUORS BY YEASTS 
By T. C. Corpon and A. L. Everetr 


Eastern Regional Research Laboratory* 
Philadelphia 18, Pennsylvania 


INTRODUCTION 


In a previous paper the need for removal of sugars to increase the purity 
of canaigre extract liquors was pointed out. A method for producing high 
purity tanning extracts was described in which the sugars are fermented by 
certain strains of Aerobacter aerogenes. This process has been carried out 
many time in pilot plant size lots of liquor (50 to 300 gal.) and has proved 
to be satisfactory for producing high purity extracts, except that no easily 
recoverable, marketable by-products are produced. According to theory 
50 per cent of the sugar fermented should appear as nongaseous products. 
The main non-gaseous product is 2,3—butanediol, which is found in fermented 
canaigre liquors in concentrations of up to 0.5 per cent? or about 65 per cent 
of theory. Several unsuccessful attempts make it seem very unlikely that 
this diol could be recovered economically during concentration of the liquors 
to powdered extracts. A further objection to the method is the formation of 
insolubles during fermentation %, consisting of bacterial cells and some amorph- 
ous material, which require rather high speed centrifugation for removal. 

Obviously it would be advantageous to find some organism that produces 
both a usable by-product and a high purity extract. To this end we are con- 
stantly searching for new types of microorganisms to ferment canaigre 
liquors. This paper deals with attempts to use yeasts for the fermentation. 


MATERIALS AND METHODS 


Yeast cultures which we have investigated may be divided roughly into 3 
groups on the basis of their reactions to canaigre liquors: 


1. Those that are killed or at least fail ro carry out any discernable 
metabolic process. This group comprises by far the largest number 
of the cultures tested. 

. Those that do not proliferate but do survive for a limited time and 
assimilate sugars. 

3. Those that multiply and carry out normal metabolic processes. 

Most of the work reported here pertains to members of the second group, 
which have been utilized according to a recently patented process‘. Since 
yeasts are known to carry out fermentation processes without reproducing, it 
was reasoned that massive numbers of yeast cells might be used to remove 


*One of the laboratories of the Bureau of Agriculture and Industrial Chemistry, Agricultural Research 
Administration. United States Department of Agriculture. 
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sugars from canaigre liquors and thereby increase the liquor purity, The 
yeast would first be grown on a suitable medium, then the cells harvested and 
transferred to canaigre liquor long enough to assimilate the sugar. Recover- 
able ethanol would be produced in both stages. A search* was made for a 
yeast which would be comparatively insensitive to the toxic materials in 
canaigre. Some 60 strains were tested for their activity in increasing concen- 
trations of a canaigre medium. Viability was determined by transfer to agar 
slants after each exposure. As the concentration of canaigre increased, most 
of the yeasts died. Eight cultures of group 2 were found which were capable 
of fermenting sugar in the presence of 6 per cent canaigre extract, equivalent 
to 3 per cent tannin. In addition, three species representing the third group 
have been isolated in this laboratory: two from canaigre and one from a 
sumac liquor. The last is a species of Torulaspora, which grows very slowly 
and destroys tannin and is therefore of no further interest. The first two will 
be discussed briefly at the end of the next section. 


Canaigre liquors were prepared by water extraction of dried shredded 
canaigre roots. The spent residue remaining after extraction of the tannin 
always contains a large amount of starch. Since utilization of this material 
is of great importance in the canaigre development program, acid-hydro- 
lyzed spent canaigre root was investigated as a possible source of nutrients 
for producing yeast cells. Hydrolysis was accomplished by boiling the ground 


spent residue under reflux in 2 per cent H,SO, for some of the experiments. 
However, most of the material was prepared by countercurrent extraction 
with boiling 6 per cent H.SO,, followed by neutralization with calcium car- 
bonate to pH 5-6 and filtration. The latter procedure was preferable for 
our purpose mainly because it yielded solutions with a higher sugar content. 
Absolute yield of sugar from the original starch, while of secondary importance 
in these studies, was close to theoretical. 


Both liquors and hydrolyzates were sterilized in 100 to 500 ml. quantities, 
in flasks with capacities of about 5 times the volume of liquid to be used. All 
were incubated on a reciprocating shaker at 30° C. for the specified times 
unless otherwise indicated. Where cyclic fermentation was carried out, 
passing yeast cells from hydrolyzate to liquor and back again, equal volumes 
of each substrate were used. Inoculi were obtained by suspending in sterile 
water the growth from 24-48 hour agar cultures grown at 30° C. 


Sugar in the liquors and hydrolyzates was determined by the method of 
Somogyi ¢ after precipitation of the tannin and protein with lead acetate and 
the excess lead with sodium carbonate. Alcohol was determined on distillates 
with a dipping refractometer. Tannin analyses of the liquors were made by 


the official A. L. C. A. methods'. Yeast cells were estimated by plating or 
by direct microscopic counts. 


*Dr. L. J. Wickerham, of the Northern Regional Research Laboratory, very kindly made this search 
among cultures in his collection. 
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TABLE I 


Fermentation of Spent Canaigre Hydrolyzate* by Yeasts. 
Incubated 18 hours on a reciprocating shaker at 30° C. 


Sugar Alcohol yield 
Sugar after fermented ____% Theoretical 
fermentation % of Alcohol Based on Based on 
Yeast Culture % original gm/100 ml original sugar sugar consumed 


NRRL 

Y 862 Saccharomyces cerevisiae 2.65 ; 5 ot. 
NRRL 

Y 821 : ; ; 67. 
NRRL 

Y 791 , : ‘ 65. 
NRRL 

Y 813 a é ; 68. 
FYC ; ; “a 64. 
NRRL 

Y 359 Hansenula anomala : 7 ; ST 
NRRL 

Y 660 Torulopsis utilis 2.57 

NRRL 

Y 793 . " 2.66 





*Contained 10.00% sugar; no added nutrient. 


RESULTS 


The eight yeast cultures of group 2 were first tested for their ability to 
ferment the sugars and to produce alcohol in the hydrolyzates with and with- 
out supplemental nutrients. All the cultures grew well with some small differ- 
ences in the rate of growth and the amount of alcohol produced. Table I shows 
the results of an experiment with unsupplemented hydrolyzate. After 18 
hours’ incubation 4 of the cultures had fermented about 87 per cent of the 
sugar and the other 4 about 74 per cent. Alcohol yields, based on the sugar 
consumed, were 75 to 79 per cent of theory.* An additional 7 hours permitted 
all the cultures to consume at least 84 per cent of the sugar, but the maximum 
was still about 87 per cent. Alcohol yields had not materially increased, 
and in some cases considerable quantities were lost. 


Table II shows the results of fermentation of an hydrolyzate to which 
various nutrients had been added. The yeast used was Y 813. Potassium phos- 
phate, magnesium sulfate and malt extract had no appreciable effect. Addi- 
tion of ammonium phosphate or corn steep liquor resulted in the fermenta- 
tion of slightly more of the sugar and the production of slightly more alcohol 
than in the unsupplemented control. However, the efficiency of conversion 
of sugar to alcohol was slightly lower with these two supplements. 


*Calculated as 51 per cent of the wt. of sugar. 
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TABLE II 


Fermentation of Spent Canaigre Hydrolyzate* with Added Nutrients by Yeast NRRL 
Y 813. Incubation 22 hours on a reciprocating shaker at 30° C. 
Sugar Alcohol yield 
Sugar after fermented : ___% Theoretical 
fermentation % of Alcohol Based on Based on 
Nutrient Added** % original gm/100 ml. original sugar sugar consumed 


None, inoculated control .42 77.9 3.87 69.2 88.8 
(NH,)sHPO,, 0.1% ; 84.9 4.01 TEu7 84.6 
K,HPO,, 0.05% 7 ye 3.60 64.4 85.3 
Mg SO,.7H,0, 0.01% ; 77 .6 $75 67.1 86.4 
Corn steep liquor, 0.1% : 84.4 3.95 70.7 83.7 
76.6 3.69 66.0 86.2 


* Contained 10.96% sugar. 
** Wt./vol. basis. 


Further experiments with other nutrient sources led to the tentative con- 


clusion that supplemental nutrients are not necessary, except perhaps a small 
amount of nitrogen. 


TABLE III 


Cyclic Fermentation of Spent Canaigre Hydrolyzate* and 
Canaigre Leach Liquor by Yeast NRRL Y 660, T. utilis 

Sugar Alcohol yield 

Incubation Sugar after fermented % Theoretical 


Sample time fermentation % of Alcohol ~ Based on Based In Yeast cellst 
No. ** hrs. Q% original gm/100ml._ originalsugar sugarconsumed millions/ml 


H 1 24 0.47 83.0 0.92 65.2 78.6 133 
| none 1.86 — — 
(control) 
4.2 6 0.82 55.9 
H 2 24 0.43 84.5 
43 16 0.06 96.8 





*Contained 2.77% sugar. 
**H=<hydrolyzate; L=liquor. 
tPlate count. 


Since spent canaigre hydrolzates were found capable of supporting good 
growth of these yeasts with reasonable yields of alcohol, the next step was to 
harvest the cells, place them in a canaigre liquor and observe whether the 
sugars were feremented in the presence of tannin. Table III gives the results 
of an experiment in which a culture of T. utilis was used. It was first grown 
in an hydrolyzate for 24 hours. The fermented hydrolyzate was then centri- 
fuged and the yeast cells transferred to a canaigre liquor. After 6 hours 
incubation, the fermented liquor was centrifuged and the yeast cells trans- 
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ferred to another sample of hydrolyzate. The process was repeated with 


another sample of liquor which was incubated for 16 hours, thus completing 
two cycles on each material. 


In the hydrolyzates about 84 per cent of the sugar was fermented, and 
based on the sugar consumed 79 per cent of the theoretical amount of alcohol 
was produced. In the liquor incubated for only 6 hours, the fermentation 
was not complete. Only 56 per cent of the sugar had been consumed whereas 
in the liquor incubated for 16 hours, 97 per cent of the sugar was fermented. 
Alcohol yields from the liquors were 91 and 84 per cent of theory, respectively. 
Plate counts indicated that the yeast cells had increased in the hydrolyzates 
and decreased in the liquors. 


TABLE IV 


Tannin Analyses of Canaigre Leach Liquors 
Fermented by Yeast NRRL Y 660, T. utilis 


Incubation Time, hrs. none 

Soluble Solids % 5.41 4.45 

Nontannin & 2.69 1.65 0.98 
Tannin % 2.72 2.80 2.63 
Purity 100T/SS 50.3 62.9 72.9 
Total Sugars% 1.86 0.82 0.06 


Table IV shows the tannin analyses of the fermented liquors. In the liquor 
fermented for 6 hours the purity (100 x Tannin/Soluble Solids) increased from 
50 to 63 and in the 16 hour fermented liquor to 73. Since the analyses were 
run on centrifuged liquors there were no insolubles present. Tannin values 
did not change significantly. 


An experiment in which an hydrolyzate containing 8.2 per cent sugar and 
a liquor containing only 0.8 per cent sugar were fermented by yeast NRRL Y 
821 is reported in Table V. The hydrolyzate was inoculated with 3 million 
yeast cells per ml. After 19 hours’ incubation there were 170 million cells 
per ml. by direct microscopic count and 41.5 per cent of the sugar had been 
consumed. After an additional 2 hours the cell count was 200 million/ml. 
and 57 per cent of the sugar had been fermented. At this point the cells were 
harvested by centrifugation and placed in the liquor, giving a cell count of 
180 million per ml. After 5 hours 50 per cent of the sugar had been consumed; 
the cells were so badly clumped that they could not be counted. After an 
additional 20 hours, 75 per cent of the sugar had been consumed, the tannin 
content had not changed and the purity increased from 55 to 63. The har- 
vested cells, incubated for 19 hours in a second aliquot of the hydrolyzate, 
increased to 450 million / ml. and consumed 79 per cent of the sugar. In a 
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TABLE V 


Fermentation of Spent Canaigre Hydrolyzate* 
and Canaigre Liquor** by Yeast NRRL Y 821 
Incu- Sugar 
bation fermented Soluble 
time % of Tannin Purity 
hrs. % % 100T/SS 
0 
19 
21 
0 
5 
25 
19 
6 
22 
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* Contained 8.2% sugar. 

** Contained 0.8% sugar. 

*** H-=hydrolyzate; L=liquor. 
+ Direct microscopic count per ml. 
t Could not count, cells clumped. 


second aliquot of liquor, these cells consumed in 6 hours almost 2/; of the 
sugar, which amount was not increased by additional incubation. Alcohol 
yields in this experiment were of the same order of magnitude as those re- 
ported in the previous experiment. 

Considerable attention has been given a new species of Endomycopsis,* a 
member of the third group of yeasts described in the preceding section. It 
has been isolated repeatedly from various canaigre preparations in which it 
grows very well. Unfortunately, it destroys tannin. Table VI shows a typical 
result when this yeast was used to ferment canaigre liquor. In this particular 
experiment there was a 12 per cent tannin loss. Many attempts, all unsuc- 
cessful, have been made to induce this organism to destroy the sugars in 
canaigre liquors without destroying tannin. 

*Identified by Dr. L. J. Wickerham. 


TABLE VI 


Fermentation of Canaigre Liquor with Endomycopsis sp. 
24 hrs. incubation with aeration at 30° C. 


Control Fermented 





Soluble Solids % 4.90 3.55 
Insolubles % 0.24 1.08 
Nontannin % 2.26 1.23 
Tannin % 2.64 2.32 
Purity Tan / SS X 100 53.9 65.4 

Total Sugar % 1.1 0.06 
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TABLE VII 


Fermentation of Canaigre Liquor with an Unidentified Yeast, Y 89 
14 hrs. incubation with aeration at 30° C. 


Control Fermented 


Soluble Solids % 3.19 
Insolubles % 0.02 
Nontannin % 1.45 
Tannin % 1.74 
Purity Tan / SS X 100 54.6 
Total Sugar % 0.8 


The final member of the third group was isolated from a solution of canaigre 
liquor containing about 10 per cent of a synthetic tannin, Orotan,** resulting 
from an extraction experiment. After standing in the laboratory for several 
weeks this solution formed a light-colored sediment, which was sub-cultured 
to yield a yeast designated as Y 89. This culture has not yet been completely 
identified. It is probably a haploid form of a species closely related to, but 
not identical with Hansenula anomala. As shown in Table VII, canaigre 
liquor can be fermented by this culture without loss of tannin. 


Further studies will be made with this organism since at present it looks 
very promising. 


Discussion 


On the basis of these and other tests, a plan shown in Figure 1 has been 
drawn up for utilizing the cycling process in a canaigre processing plant. 
Lack of suitable equipment has prevented our actually carrying out the 
complete process. It should be pointed out that our experimental conditions, 
e. g., incubation on a shaker, were not designed for maximum alcohol yield 
and, therefore, would hardly be retained in a plant process. No doubt the 
alcohol yields from hydrolyzates could be improved by anaerobic fermenta- 
tion with mechanical agitation, although it is uncertain whether this would 
produce sufficient yeast cells for fermenting the liquors. Also there was little 
attempt made to determine the best method for hydrolysis of the residue 
from a cost and efficiency standpoint. Such studies would obviously be re- 
quired for evaluation of the process as a commercial venture. 

The spent residue from the extraction unit would be hydrolyzed by acid 
or enzymes. After any necessary neutralization, filtration, etc., the sugar- 
containing solution would be fermented continuously. The fermented hydro- 
lyzate would be run through a continuous centrifuge or filter, the yeast cells 
going to the liquor fermenter and the beer to stills for cecovery of the alcohol. 
The liquor fermenter would also run continously. ‘ihe fermented liquor 


**Mention of specific products in this paper is not to be construed as a iecommendation or endorsement 
by the Department of Agriculture over similar products not mentioned. 
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FIGURE 1.—Plan for utilizing cyclic yeast fermentation process in a canaigre extract 
plant. 


would be centrifuged or filtered, the liquor going to an evaporator for pro- 
duction of liquid tanning extract and recovery of alcohol. The yeast cells, 
if needed, would be recycled to the hydrolyzate fermenter; any excess would 


be dried for feed as an additional by-product. If properly balanced, there 
appears to be no technological reason why this process should not be suc- 
cessful after the details have been worked out. 


It would seem that enough alcohol might be produced to make its recovery 
economically feasible. It has been estimated * that a daily production of at 


*Personal communication from P. Burke Jacobs, Industrial Specialist (alcohol) Northern Regional 
Research Laboratory, Peoria, Illinois. 
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least 2,000 gallons might be necessary in order to carry the essential plant 
labor and technological control without incurring too high an overhead 
charge per gallon of alcohol. 


On the basis of figures which are admittedly rather tenuous, the production 
of 2,000 gallons of 95 per cent alcohol from the liquors and spent residues 
would require that from 90 to 100 tons of fresh roots be processed per day, 
yielding about 8-10 tons of dry extract containing 60 per cent tannin. Daily 
production of 10 tons of dry extract would amount to about 1,500 tons of 
100 per cent tannin per year, based on 250 working days. This would con- 
stitute about 1% per cent of the total current domestic consumption of 
vegetable tannin, of which about 85 per cent is now being imported. If com- 
petitive price and quality of the extract were favorable, it is obvious that the 
market would readily support a number of plants such as the one proposed. 


SUMMARY 


The action of various yeasts on canaigre liquors is described. Most of the 
yeasts tested were killed by the liquor. A few cultures were found which 
can tolerate the liquor and assimilate the sugars but they do not grow nor 
proliferate. Members of this group have been utilized in a process in which 
the yeast is first grown in a suitable medium such as hydrolyzed spent canai- 
gre. The cells are then harvested and placed in the liquor to be fermented. 
After the sugars have been fermented the cycle is repeated. Alcohol may be 


recovered from both media. A plan is given for utilizing this process on a 
continuous basis. 


A third group of yeasts consists of those that multiply in canaigre liquors 
and carry out normal metabolic processes. Three such species have been 
isolated. Two of these destroy tannin, but one can be grown in canaigre 
liquors without attacking tannin and is being investigated. 
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50 Years of Progress in Chrome Tanning* 


By Davip B. E1sENDRATH 


B.D. Eisendrath Tanning Co. 
Racine, Wisconsin 


It is a privilege to be asked to address this distinguished scientific audience. 
My subject, however, makes me appreciate my age when I realize that I 
have been a chrome tanner for almost fifty years following in the footsteps 
of my father, who was one of the first to produce two bath chrome tanned 
Horse Fronts and Veals in addition to the regular Vegetable and Dongola 
tannages made during the last quarter of the past century. 

The two bath process, invented by Augustus Schultz, was the only chrome 
tannage then known. The one bath process was just being developed and 
was still in the experimental stage. By the way, I wonder how many of you 
know that Schultz, who was a chemist employed by Wm. Pickhardt & Kutt- 
rof, now General Dyestuff Corporation, discovered the chrome tanning 
process while trying to find a way of producing leather which could be used 
to cover corset steels and prevent perspiration from rusting them. Therefore, 
it could be argued that if it had not been for women, who at that time were 
wearing corsets in order to make themselves more attractive, we would not 
today be chrome tanning skins and hides. Our industry should consider a 
monument to the corset, or possibly to Lillian Russell as portraying its ad- 
vantages. 

The two bath process as you all know consists of treating the skin with 
bichromate of soda or potash and acid, then reducing the chromic acid which 
is formed with sodium hyposulfite or sodium bisulfite. The resulting basic 
chrome sulfate tans the skin substance In the one bath process this reduction 
is made separately, and the skins are treated with the resulting basic chrome 
sulfate. 

Perhaps I can make no better beginning to my history of chrome tanning 
than to go to Proctor’s book ““The Principles of Leather Manufacture” pub- 
lished just 50 years ago. Out of a total of 512 pages he devoted one chapter 
of 22 pages to chrome tanning, and two of those pages covered the iron tan- 
nage. He allots a part of two paragraphs to the chrome retanning of a vege- 


*Presented at the Golden Jubilee Meeting of the A.L.C.A. in Cincinnati, Ohio, June 9, 1953. 
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table tanned leather, and one short paragraph to the vegetable retanning of 
chrome tanned leather. The twenty pages on chrome tanning, however, 
contain what even today still are basic facts. While talking of Proctor it is 
of interest to note that recently I came across a copy of “Hide and Leather” 
issue of 1896 and found a series of articles by Proctor on “The Analysis of 
Used Liquors in Chrome Tannage”’, showing that seven years earlier, or fifty- 
seven years ago, he already had developed control methods and was urging 
their use in our industry. 

Proctor’s opinion of chrome tanning at that time was expressed as follows:— 
“Chrome tannages . . . have established their position in the manufacture of 
all sorts of light leathers, in competition with all the older methods, and (are) 
making a serious claim to a share in the production of belting and even sole 
leathers.” 

By 1903 the two bath process had been fully developed, and there has been 
practically no change or improvement during the past fifty years. 

On the other hand, in 1903 the one bath process was just coming out of its 


experimental stage. Pickling before tanning seems to have been the exception 
rather than the rule. 


Chrome chlorides and sulfates seem to have been used more or less inter- 
changeably, although Proctor recognized that they behave differently. The 


effect of basicity was recognized, but there was considerable confusion between 
basicity and what we now know as pH. Thus Proctor refers to chrome chlor- 
ides as being less “‘basic’”’ than sulfates when he meant that, for the same basici- 
ty, chrome chlorides have a lower pH value than the sulfates. The concept 
of pH was not brought out until several years later. 

The idea of complex masked salts was still many years in the future, though 
Proctor clearly recognized the effect of organic acids when he wrote, “It is 
very probable that in the use of chroming baths containing organic acids, 
they have considerable influence on the tannage’’, and again, “the organic 
matters, and especially the organic acids which result from the oxidation of 
the sugar or glycerin, are not without influence on the tanning properties of 
the liquor.”” He also made the suggestion which has often been repeated that, 
“‘More satisfactory results in chrome tanning will be attained by the direct 
addition of known organic substances, to liquors of known constitution, 
than by the somewhat uncertain products of organic oxidation’. 

Proctor apparently did not consider it necessary, or even desirable, to add 
salt to chrome tanning liquor, but here he was at variance with the practice 
of the times, as shown by other publications. 

It is well to consider the other process changes which are so closely associat- 
ed with chrome tanning. Fifty years ago we tanners were soaking our skins 
from ten to twenty-four hours, dirty skins requiring a change of water. We 
knew that old soaks produced loose leather, and we believed that prolonged 
soaking in salt water gave us soft and empty leather. Most of us fleshed out 
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of soak and resoaked for 4-10 hours. Liming was done over a period of nine to 
ten days, starting in old, weak or used limes, and progressing through newer 
limes, finally ending in a fresh lime. Red arsenic was used in limes as it re- 
duced difficulties with fine hair and gave a smoother, silkier grain. 


Some tanners who were making side leather saved a few days by using 
sodium sulfide instead of arsenic, however calf tanners believed that this 
chemical was too strong to use on the delicate skin of a young calf, especially 
when they saw the strong swelling effect produced by its use. Not for a period 
of nearly 25 years did the fundamentals concerned become known, but today 
as a result of the fundamental work done by McLaughlin and his associates 
here in Cincinnati, we vary the soaking of our hides or skins to suit their cure 
and condition, as well as the kind of leather we desire. As the further result 
of work done at Cincinnati plus some of the early work at Lehigh University 
we are now able to handle intelligently the liming or unhairing operation 
through the proper use of sulfhydrates, amines, sulfides, etc., or combinations 
thereof, in 2 to 4 days, and to obtain better and more uniform results. 


For nearly 80 years the calf tanners did head splitting or checking on a 
union splitter. This by the way was one of the hardest jobs in the tannery 
during that time, and it was not until 1945, when our Quartermaster Corps 
commandeered and brought over from Germany a band knife head splitting 
machine, which had been in use there for more than twenty years but was 
unknown over here, that this job became one of the easier tannery jobs. 


In the later parts of the 19th century skins were unhaired and fleshed by 
machine, but all skins were hand beamed, an operation most of the present 
generation of tanners either do not know or of which they have only a hazy 
book knowledge. It consisted of placing the skin grain up over a rounded 
beam, sloping from almost waist high away from the operator to the ground, 
and scraping the grain surface with a dull knife, curved to the shape of the 
beam and held by one hand on each end, by pushing away and pressing down. 
This removed practically all fine hair as well as most of the scud or dirt from 
the hair follicles. Any spots of fine hair that remained were shaved off with a 
small sharp knife, an operation which today is done by few if any tanners, 
machines and process developments taking their place. 


After unhairing and fleshing, the skins were held in cold water overnight’ 
After a wash they were bran drenched, the forerunner of modern bating—an 
operation with which most of the present generation also is not acquainted. 
They only know of bran from radio advertising as a breakfast or health food. 
Fifty years ago we used it to remove the lime from the skins. Most of us did 
not know how it worked. It was about that time that some chemists told us 
that it produced lactic and other organic acids and pointed out how we could 
save time and do a better and cleaner job by using lactic acid. Quite a few of 
us, especially those who were making the finer leathers, used dog manure in 
place of the bran drench—tanners of goat, glove leather, etc., used bird 
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manure. We knew that it gave us a silkier and finer grain. At about this time 
“Rohm” in Germany and “Wood” in England were developing proof that it 
was the action of enzymes present in the manure that produced the grain 
effect we wanted. This resulted in the production and use of prepared bates 
and deliming agents—such as oropon, etc., which replaced the bran drench, 
lactic acid, and manures—saving time, eliminating odors, and helping to 
standardize our leather. After the manure bate we treated the skins with a 
dilute lactic acid bath to neutralize the alkalinity, and then scudded or slated 
them. This slating operation was similar to beaming or fine hairing, deriving 
its name from the fact that a tool made from soapstone was used instead of a 
steel knife. The skins were then rinsed, horsed up, allowed to drain, and 
weighed for tanning. You can see that in the period covered by this paper 
there has been great progress in the beam house process with attendant in- 
fluence on the character of the product, i. e., from a general belief in the old 
days of weak and old, long liming and relatively little enzyme action during 
the liming. Today it is almost as general a practice to use a short, fresh and 
sharp lime, with a very much stronger enzyme treatment during the deliming. 

The necessity of avoiding too rapid tannage, especially of the grain, was 
recognized, but the means for accomplishing this end were unnecessarily 
cumbersome and represented a carry over from vegetable tannage. It was 
common practice to pre-tan with aluminum by giving an alum pickle. Tan- 
ning was started in weak, previously used liquors, that were gradually strength- 
ened, or the stock was moved from weak to stronger liquors. Apparently tan- 
ning was done in paddles or pits; even suspenders are mentioned. Drum 
tannage is mentioned but not advocated except for hastening the tannage. 


I remember that the normal time required for the chrome tanning of calf skins 
usually extended over some days. 


Thorough washing usually before shaving, and thorough neutralizing before 
drying and fat liquoring were emphasized. Neutralization was apparently 
carried further than today, for I can dimly recall that neutralizing was carried 
to the point where the skins were no longer acid to litmus, using as much as 


3 per cent of borax on the wet pelt weight. However, we did recognize the 
danger of over neutralizing. 


Fatliquoring appears to have been done, as a rule, with soap-oil emulsions. 
It is evident from Proctor’s comments that this operation frequently gave 
trouble, and that poor fatliquoring often resulted in finishing difficulties. 


Very much of the same picture as to the state of chrome tanning is given 
in “Modern American Tanning”, Volume I, issued by Jacobsen Publishing 
Co. (Hide and Leather Trade Paper of Chicago in 1902). It consists of a 
collection of articles that had been published in “Hide and Leather” and been 
written by well known tannery foremen, superintendents, and chemists. It 
includes a copy of the original chrome tannage patent of’ Augustus Schultz 
dated January 8, 1884. It had been filed May 31, 1883. 
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In the preface it states:— 


“The introduction of the chrome or mineral tanning process has revolu- 
tionized the upper leather industry, and the modern process of wheel stuffing 
has almost completely superceded the old fashioned system of hand stuffing 
in the production of harness leather. 

“The finishing of calfskins on the grain side has been so successful that the 
old system of currying the skins and finishing them with wax on the flesh side 
has been almost entirely discontinued.” 

The preface continues, stating:—‘‘In recent years the manufacture of 
leather has been carried to a high place of efficiency and economy . . imports 
of leather have been reduced to a minimum and an immense export outlet 
has been opened for American leather and leather goods. This gratifying 
industrial victory was only made possible by the enterprise, ability, and 
industry of the American tanner, chemist, and mechanician.” 

The book also states:—“No leather introduced by the American tanners 
during the last few years has given more satisfaction as far as looks and wear- 
ing qualities are concerned than chrome tanned calfskins.” 

Fifty years have passed, and research both basic and practical done here 
at the Tanners’ Council Research Laboratory at Cincinnati, as well as at 
Lehigh University and private industrial laboratories, has brought the chrome 
tanning process to still greater importance in the tanning industry. The 
stuffing process has been appropriated by the tanners of military shoe upper 
leather, work shoe leather, as well as mechanical leather—all tanned princi- 
pally by chrome. Look at your and “My Lady’s” feet and you will see the 
result of chemical and technological progress in the tanning and finishing 
of chrome calf leather for shoe uppers—beauty and service not dreamed of 
in 1902. 

During the past fifty years the practical development of our industry has 
been greatly helped by the contributions of chemists such as Proctor, Wood, 
Rohm, Stiasny, McLaughlin, Theis, Kuentzel, Gustavson, Otto, etc., etc., 
some of them still active, and if I should summarize all contributions, I would 
say they have contributed to a better understanding of the process, resulting 
in considerable simplification, better control, increased knowledge of the 
action of masking agents, and greater uniformity of the finished product. 

Fifty years ago practically all of us controlled our process by using our 
tongues as our pH meter. We tasted the skins and liquors at practically every 
point. Some of us who were a little more advanced also used litmus paper 
but only to confirm our taste. We used the boil test by observing when and 
how the leather shrank. The process required from 48 to 120 hours for calf- 
skins. 

Today we do it in 4 to 20 hours which allows us little time to correct errors. 
We, therefore, must prevent them by close chemical control at all times. We 
know something of the effect of the various neutral salts, and we use this 
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knowledge to produce desired modifications in the properties and appearance 
of our leathers. 


We formerly dyed black leather by means of a large percentage of hematine 
or logwood topped with nigrosine. Now we use a small amount of logwood and 
dye with direct dyes containing, if desired, a small amount of acid dye. Our 
colors were formerly all dyed with basic dyes. Today it is either direct or 
acid dyes, though recently some of the newly developed basic dyes are proving 
of interest. We also use so-called syntans to obtain desirable grain effects, 
either a glassy smoothness or a pebbled shrinkage, depending on the type 
used. Whereas fifty years ago we used a fig soap and neatsfoot oil emulsion 
for fat liquoring, we have now changed to a sulfated oil and raw oil emulsion, 
and today some tanners have returned to an egg oil and neatsfoot or cod oil 
emulsion which does not contain any sulfonic groups therefore produces 
tighter flanks by not affecting the chrome complex. It is only within the past 
year that science has perfected a process for manufacturing egg oil without 
altering its lecithin and cholesterol content thus enabling the tanner to return 
to the type of leather fibre lubrication that produced the best leather for his 
ancestors even in the time of the Pharaohs. 


We used to hang our leather in lofts for the first drying, then process it by 
conditioning, staking, and nailing it on frames for final drying before the 
finishing operations. Today a very large percentage is pasted with the grain 
against a glass or porcelain coated plate, passing through a continuous dryer 
and coming out dry in 3 to 4 hours, then stripped from the plate, washed 
clean of paste ready for the finishing operations. Other leathers which for- 
merly were nailed on boards to dry are now toggled on to frames and passed 
through a dryer requiring 30-40 minutes instead of 8-10 hours. 


There have also been great developments in the finishing of upper leathers. 
It is true there has been no change in the bower jack used for glazing or 
burnishing, but by means of pigments, dye lakes, and improvements in 
coating solutions a range and uniformity of colors is obtained undreamed of 
years ago. I remember when a tanner’s production consisted of 80 per cent 
black and 20 per cent brown, then tan came in followed by gray; but still well 
over 65 per cent was black. Now look at the range of shades—our stylists 
dream of new ones every night, and we produce them or at least come reason- 
ably close to their dreams. Coating solutions that were formerly applied by 
hand are now sprayed or machine applied and dried within minutes instead of 
overnight. We have developed synthetic resin coatings so that all except the 


higher grade upper leathers are now no longer glazed but are only ironed and 
smooth plated. 


Looking into the future, chemistry and engineering will give still better 
control over variants and still further reduce the time between putting a 
skin into soak and measuring it when finished, ready to go to the shoe manufac- 
turer; as for example the recent developments in solvent tannages either 
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resin, vegetable, chrome or combinations thereof, where the penetration is a 
matter of minutes, fixation requiring hours, and solvent costs and recovery 
apparently the only details still to be worked out. We will produce leathers 
that will wear better and be more beautiful than we dream of today as the 
result of basic and practical research in the field of tanning, dyeing and finish- 
ing which is now being carried on by many of you here today, including the 
laboratory here at Cincinnati. 


Leather Finishing 


SOME NOTES ON ITS HISTORY, PROGRESS AND IMPORTANCE* 


By A. J. Prrar 
A.J. and J.O. Pilar 
Newark, N. J. 


The art of leather manufacturing is an ancient one and therefore the com- 
plete story of finishing shoe leather would be very long. The purpose of this 
paper is to cover leather finishing over the last 50 years; however, to give a 
clear picture of this progress it is necessary to go back to the late 1800’s and 
cover advancements made at that time. In the Sixties some of the first leather 
finishing machinery was developed for vegetable tanned leather and used in 
both wet and dry departments. Following this there was the transition 
period from slow vegetable to rapid chrome tannages. 

Shoe leather made in the early 1800’s was vegetable tanned and most of the 
work was accomplished by hard hand labor. Not until approximately 1865 
did the tanners begin to use labor-saving devices. The first important ones 
were the scouring and setting out machines. These machines were the greatest 
asset to the tanner since they removed the “bloom’’, softened the leather, 
and smoothed the grain. Due to the inventions of Lockwood '!, Holmes ?, 
Fitzhenry *, and Burdon‘, the production of leather was at once increased 
and the cost lowered. 

The scoured leather was hung up to harden and then taken down and 
slightly dampened to temper a few days. It was now ready for stuffing. This 
operation was important in the making of strong, flexible, water resistant, and 
smooth grain leather. One of the successful stuffing compounds was an emul- 
sion patented by Dr. Theodore D. Williams in 1870. Neatsfoot oil, glycerine 
and tallow were emulsified with “glycerol of egg,’’ which was composed of five 
parts of whole shelled eggs and four parts of glycerol. The compound was 
applied by hand to the flesh side of the leather, which was hung up to dry 
slowly. 

After it was taken down it was set out on the Fitzhenry machine and then 
whitened by hand-slicking or the Enos & Clement ® machine built in 1881. 


*Presented at the Golden Jubilee Meeting of the A.L.C.A. in Cincinnati, Ohio, June 9, 1953 
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This operation removed the crusty hard grain of the leather so that it could 
be flexed without the grain checking. Whitening also removed dirt and grease 
from the hot-wheel stuffed leather. 


“Stoning out” was next. In this procedure the leather surface was rubbed 
with a stone held in the jaw of a machine very much like a rolling jack, which 
helped to lay out the leather and produce a smoother grain. 

If, after stoning out, the leather required softening, it was arm boarded. 
The first machine for boarding and graining was invented in 1871 by O. 
Coogen ’, in Pittsfield, Mass., and then later improved by G. W. Baker of 
Wilmington, Del. At this point the leather was ready for blackening. 

Heavy shoe leather was finished by hand and light leathers by machine. 
Between 1880 and 1883 the F. H. Batchelder * blacking, coloring, and dressing 
machine was invented. To this day there has not been any great improvement 
made over this first seasoning machine. The grain of the leather was blackened 
with a mixture of lamp black, oil, and natural water-soluble gums. Naturally, 
this coating smutted and cracked. A special department was set up where the 
workers, called “rubbers” or “smutters,” rubbed the grain of the fine quality 
shoe leathers with carpeting and fine cloths. This rubbing action caused the 
black film, called “skin,” to loll up into little crumblike particles which were 
later swept off by brushing. This finished leather did not smut or drycrock 
and was sold at much higher prices. The Charles B. Bryant ® machine, of 
the firm of Bryant & King, well-known Woburn, Mass., calf skin tanners, was 
introduced to replace the rubbers’ and smutters’ hand work. It was a revolv- 
ing drum machine with alternating rows of bristle brushes and Brussels 
carpeting, and was a great help in reducing labor and speeding production. 

Sometimes the leather was finished on the flesh side. In 1846 J. Hayward !° 
made a flesh finish compound of potash soap with the addition of lamp black 
and menhaden oil. In 1868 Shaw!! made a dressing of logwood extract, 
borax, gum shellac, bichromate of potash, and ammonia. He boiled the ma- 
terials together, cooled them, skimmed off the skin, and strained the solution. 
This was a fine blue-black finish. In 1869 Joel Putnam !? finished the inner 
side of bark splits with a grain renewer. It was made of hide glue, boiled 
linseed oil, vermilion or suitable pigment. It was applied to the split by 
brush, dried and glassed, then boarded. 

The early practice of finishing vegetable side leather for shoes was to have 
the sides stuffed and set out by machine, whitened, stoned, and if firm, 
softened by boarding. The sides were then taken to the blacking loft and the 
flesh was colored with either lamp black and oil or soap. When the soap 
blacking was used, oil was applied freely over it in order to set the color. 
Soap blacking filled the flesh and made a level appearance. The blacking 
crocked off and the free alkali in the soap caused the leather to have a harsh 
feel upon aging. After the first blacking was applied, the leather was aired off 
and then glassed, tempered, and glassed again. The last operation was to 
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apply a thin coating of paste. The paste was made of two pounds of boiled 
hard soap, one pail of flour, one piece of tallow the size of an egg, and a small 
piece of wax, usually bees or a substitute Jap wax. The paste filled up the 
grain and made the stock “fine.” The pasted leather was dried and glassed 
“in paste.” Now the flesh had to be sized by hand sponging. A mixture of 
four ounces hide glue, warm water, tallow, and more warm water was used. 
The leather was hung up to dry, measured, marked and bundled for shipping. 

Corrected sides were finished as follows: They were hand-stuffed on the 
table, hung up, set out, slicker buffed, and trimmed. Staining was done with 
logwood extract, and while slightly damp was struck with ironrust and cop- 
peras. This coloring operation was repeated a second time, after which the 
skins were smutted on the table, glassed, and horsed up. The grains were 
sponged with flour paste, dried and softened by boarding with flesh up. The 
flesh side was then cleaned by hand slicking and the grain was glassed. A 
clear tragacanth solution was applied on the grain over the flour paste and 
the skins were hung up and dried. 

Waxed calf leather was finished by the following method: After stuffing 
the grain leather with fish oils, paraffin, oleine and rosin, it was set out, taken 
to the finishing room and blackened with logwood and struck with copperas, 
glassed, boarded, polished, oiled off with fish oil and paraffin. The so-called 
“straight grains” were jacked with a different roller and boarded in only one 
direction. 

Morocco leather was a soft, pliable material, largely employed in the 
manufacturing of the uppers of ladies’ and children’s shoes and some gentle- 
men’s low cut shoes, as well as bindings for books, linings for bags, toilet cases, 
pocketbooks, etc. In those days the finer grades of Morocco were made from 
goat and kid skins; the poorer from sheep or split calf skins. The trade names 
were many, but the outstanding ones were: imitation French kid, brushed kid, 
glazed kid, and straight grained goat. This vegetable tanned leather was 
made either by retanning imported East India tanned stock or tanning the 
imported raw stock. Morocco leather was stained by first applying a mordant, 
then the vegetable dye with a fine, soft brush, and then striking the color 
with a metal salt like copperas. Light brown shades were made with extracts 
or logwood, Brazil wood, fustic chips, and the addition of a small amount of 
alum. Bottle green was made with fustic, logwood, and copper sulfate. 

In order to finish imitation french kid, the grain on kid skins was stained 
with logwood, Chinese nut galls, and iron liquor. The skins were then hung 
up to air dry, blackened again, omitting the nut galls, and adding a small 
amount of bichromate of potash, put on hooks with the blackened side in- 
ward until the color set, and then taken down and a solution of milk and 
water was applied to the grain. This leather was glazed by machine. After 
glazing it was softened with a hand-softening slicker. The grain was oiled 
off with the best grade of raw sperm oil, which was applied with a roll of soft 
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flannel cloth. It was glazed two or three times and oiled off twice. After the 
final oiling off it was glazed again. 

The glazing machines were, without a doubt, responsible for making goat, 
kid, and calf upper shoe leather, and, in the opinion of the high grade light 
upper leather manufacturers today, it is almost impossible to produce this 
type of leather without a glazing machine. The machines were improved 
rapidly because of the scarcity of labor in the Northern States, due to the war 
of the Rebellion, and also the enormous demand for leather. In 1860 Martin! 
invented the slanting bed machine, next came Friend’s !4 wooden frame, and 
in 1868 Hildreth! devised an improvement to get uniform pressure. In 
1876 David Knox'®¢ received a diploma at the Philadelphia Exposition for 
greatest improvement and simplification in the glazing machine. Later, 
Bowers of Wilmington, Del., made the final improvement—a rocker pressure 
equalizer. The pressure and shock on the skin was not only cushioned by the 
bed yielding under the skin, but the arm holding the agate or glass was 
attached to this new wooden rocker arrangement, which also equalized the 
pressure from the top of the machine. This machine has never been changed. 
G. W. Baker !7 perfected the side glazer. His machine was called the Baker 
Pony Glazing Machine, or the Baker’s Improved No. 4 Glazing Machine. 
The side machines were used extensively for final glazing, and the Bowers for 
first way glazing when great pressure was desired. 

Brushed kid skins were given a logwood type blue-black stain and then 
dried. They were then coated with a finish of oxblood, iron, and vinegar 
black, applied with a roll of flannel. They were then wet over with a gum 
tragacanth solution and brushed with a very soft brush known as a “kid 
brush”. After brushing, they were hung in the loft to dry and back-boarded 
to take out the curl and soften. They were then glassed, rolled with a steel 
rolling jack, scraped on the flesh side, and the grain oiled off with sperm oil. 

Some examples of finishes patented in the Seventies follow: Mr. Hugh 
Smith !8 of Newark, N. J., invented a coating to make a new grain on buffs 
and splits. It was composed of glue, water, starch, or flour, aniline coloring, 
glycerine or fat, and pigments to suit. His second process was making leather 
water resistant and flexible with gum shellac, alcohol, India rubber or equiva- 
lent gum, naptha, glycerine, and dye thinned with wood alcohol. 

In 1871, Franklin S. Merritt !° of Boston, Mass., made imitation alligator 
leather. He tanned leather for japanning purposes, wet it, passed it between 
two rolls, one of which was engraved with an alligator design, boarded the 
leather lightly and dried. Then he took Xylonite sheets and stuck them to 
the leather with Collodion, passed the leather through smooth rollers and it 
was finished. Mr. Merritt not only had the idea of making embossed grains, 
but also the first nitrocellulose plastic coated leathers. 


A Mr. T. May?°® made a finish of rye paste, gum tragacanth, American 
isinglass, oxalic acid, gum gamboge, water, and pipeclay. It had to be aged 
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seven days before using. It filled and covered, dried hard and bright, and was 
used mostly for sole leather bottoms. 


In 1875 Mr. E. Fennessy 2?! of Massachusetts made a bronze kid finish. 
The method for making simulated gold leather about this time was first to 
tack the wet leather and leave on frames. Next the grain was sized with isin- 
glass solution and dried. A coat of egg whites was then applied as an adhesive 
for silver foil, which was pressed on with cotton. When dry, this silver-coated 
leather was given a coating of clear, high grade, golden-colored varnish. 

Although a number of people had been working with chromium chemicals 
in the preparation of leather prior to 1884, Augustus Schultz?? made the 
first important advance in practical chrome tanning. He was not a tanner 
but a dyestuff chemist working at that time for a New York aniline firm. 
The tannage was developed while he was trying to produce a special type of 
leather for a friend who wished to use it to cover corset steels, which were 
rusted by the other tannages. It wasin the Nineties when Martin & Dennis ?? 
made the one-bath tan of basic chromium sulfate. In 1902, the writer re- 
ceived a patent for his development of a special one-bath tan 24 using the same 
ingredients as Schultz used in his two-bath process. The first chrome tanned 
leathers which were produced in large quantities were the light leathers, goat 
and kid. A few well-known tanners making chrome kid leather in approxi- 
mately 1882 were Robert H. Foerderer, J. P. Mathews, both of Philadelphia, 
Pa., and F. J. Blatz & Bros. 25 of Elizabeth, N. J. Tanners saw the advantage 
of the chrome process and rapidly accepted it. This new method of tanning 
caused a great change in finishing leather. 

The chrome tanners’ production ranged from 1800 to 40,000 glazed kid 
and goat skins a day. Nearly all the leather was put into blacks. They used 
logwood, nigrosine, gelatine, alcohol, glycerine, carbolic acid, ammonia, a 
little chrome, and fresh red defibrinated oxblood. There has been little change 
to date, with the exception of the addition of a small quantity of good black 
pigment to fill up the damaged grain and darken the gray or silvery effect 
of the large hair cells. The finishers had their troubles making uniform leather 
because the skins were not properly fatliquored for finishing. Vegetable 
tanned leathers would absorb a large quantity of the oil and grease but the 
chrome leathers absorbed very little and the chrome salts would react with 
the fatliquor to make insoluble metallic soaps which could not be easily 
washed off, and the finishes would not penetrate. Sometimes the skin had to 
be degreased and most of the time cleared with special washes, such as bar- 


berry juices, oxalic, lactic, or acetic acids. After the first glazing the skins 
were cleared again. 


A major advance in finishing came with the solution of the fatliquoring 
problem. When this problem was licked, they still had to contend with the 
sulphur spew. It bleached the colors and caused a dry haze in blotches over 
the skins. In the two-bath process the hypo bath was not kept cold enough 
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and very fine particles of sulphur, known as “flowers of sulphur,”’ were pro- 
duced. The fatliquor would migrate to the surface of the leather carrying the 
sulphur with it. Shoe men became so accustomed to seeing the “bloom” 
that when customers complained they were told that it was impossible to 
manufacture fine leather without it. 


Chrome leathers were wet tacked and while on the boards the grain was 
sponged off with glycerine and water, then lightly oiled off on the grain with 
the best grade of sperm or neatsfoot oil. They were then taken to the drying 
loft and dried completely. After they were taken off the boards, they were 
put into sawdust, staked on the Slocomb, sammied, soft boarded, and a thin 
coat of flaxseed solution was applied to the grain, and dried. The skins were 
seasoned with a solution of egg albumen, milk, dye, phenol, and water. After 
drying they were glazed twice around, reseasoned with the above solution, 
reduced fifty per cent with water, and dried. A light perching was next, 
followed by boarding from the neck to the butt to get a straight grain, and 
rubbing off with raw linseed oil. 


As the technology of chrome tanning advanced, so did that of finishing. 
Glazed kid and calf were no longer made only in black and a few browns, 
but they were being made in many bright colors with German aniline dyes. 
This aniline leather was beautiful when high grade raw stock was used. The 
only drawback was that soft skins were light, and hard grain skins dark. 
Often a drum of finished skins when sorted for color would yield a dozen 
shades. The imperfections were obvious. The cutting value was very low. 
Machine buffed sides were used for work shoes and boots because the leather 
was serviceable, but the appearance was far from dressy. Glazed leather 
and corrected sides had to be finished a new way to reduce the number of 
grades. This was accomplished by the use of embossing and smooth plating 
machines and concentrating on the development of pigments finishes. The 
tanners bought their colors ground in water (distemper) from the paint 
industry and made their own finishes. Burnt umber, sienna, ochre, Spanish 
oxides, lamp blacks, clays and some special pigments were used. The same 
binders, waxes, soaps, and dyes were used with the addition of a new plasti- 
cizer—sulfonated castor oil. These finishes frequently dusted off, settled 
out hard on the bottom of the container, became thick, and decomposed; 
however, tanners who realized the great covering power of pigments would 
not give up their use. About 1910 the first leather pigment finish manufactur- 
ers started in business. These companies spent their full time on making 
finishes which they sold in carload lots. Other interested parties jumped on 
the band wagon and started new companies. More finish producers brought 
more ideas and more service to the tanners as a result of this healthy com- 
petition. 

During this era, nitrocellulose, oil, paint and varnish manufacturers were 
also experiencing a boom in che demand for their products. Pigments were 





64 LEATHER CHEMISTS ASSOCIATION 


needed for their coatings and the chemical companies here and abroad 
quickly tried to fill the demand. They made chrome colors, iron blues, para- 
toners, special oxides of iron, lithopone, titanium dioxide, lithol toners, 
toners made by precipitating basic dyes with quebracho, and some special 
colors with tannic acid or other selected metallic salts. The best light, heat, 
and alkali-resistant colors were made from the late Thirties to Forties. 
They were the cadmiums, indanthrenes, phthalocyanines, special tungstated 
and molybdated pigments. 


In about 1920 casein was featured as the major binder in leather finishes 
and has played an important part ever since. It was used with glue, gelatine, 
blood, and all the other film-forming materials mentioned. 


Hugh Smith!’, as stated previously, used India rubber and Merritt !9 
Xylonite with Collodion in the Seventies, but not until the First World War 
was the use of solvent type coatings really applied to leather in large quan- 
tities. Nitrated gun cotton was war surplus and it was a drug on the market. 
Tanners and textile men took this material, called “spaghetti,” dissolved it in 
acetone, amyl acetate (banana oil), and wood alcohol. The thinner was ben- 
zene or some refined petroleum. The plasticizers were blown rape seed, 
blown castor, raw castor oil, and tricresyl phosphate. Colors were ground in 
oil and then added to the clear lacquers. They were applied by hand brushing 
at first, and then later by spraying. They were air dried. These coatings 
served their purpose but did not age well. Today we have nitrocellulose 
coatings which will last almost as long as the material to which they are ap- 
plied. Some other solvent type coatings were developed in this order: 


1920, Bakelite; 1927, Vinylite; 1930, Alkyds; 1935, Polystyrene and Urea 
Formaldehyde; 1937, Methacrylics and Acrylics and Nylon. 


About 1940 lacquers which were emulsified with water were first being 
used to coat leather. They could be diluted with water instead of thinner, 
and were less hazardous. Water, dyes, binders, and specially dispersed pig- 
ments could be mixed with them. The material gave good levelness, was 
water resistant, and flexible. The emulsions found their place in the glove, 
coat, garment and novelty field. Later they were used to make aniline side 
leather. Although these materials have been made for over 15 years, there is 
still much to be learned to make them absolutely fool proof. 


In 1936 a new type of resin in the form of latex or milk-like material was 
introduced to the textile, paper, and leather industries. It was the Vinyl 
group: Polyvinyl Acetate, Polyvinyl Chloride, Acrylic and Methacrylic 
Polymers and copolymers polymerized in emulsion or pearl form. These 
latices were, after slight adjustment, mixed with the regular finishes and pro- 
duced tough, water resistant, uniform, and flexible coatings. They also made 
it possible to use a water base finish for a lacquer top coat. One well-known 
company has made acrylic latex resin finishes since the middle Thirties. 
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The Second World War came along and the supply of natural rubber was 
cut off, so the Government set up a Rubber Control Board to allocate this 
critical material. They also invested large amounts of money in research, 
development, raw materials, and production facilities and furthermore saw 
to it that industry received any help it required. The results were fantastic. 
The synthetic rubber production program taught our higher polymer chemist 
more in five years than was known by anyone before. The leather finish 
manufacturers who were on their toes also learned about polymers and applied 
the knowledge to their business. 

The success of the leather industry will be based largely on the proper 
utilization of the available finishes. High grade leather with few imperfec- 
tions should be coated with a minimum amount of finish in order to retain 
the natural beauty and texture of the leather. In low grade leather, where it is 
necessary to use large quantities of finish to construct a new grain, the proper 
use and application of synthetic resin finishes is imperative. If the tanner 
takes advantage of the rapid development of synthetic resins, which can be 
used to impregnate as well as coat, specialty leathers can be produced which 
will have improved resistance to abrasion, chemicals, solvents, etc., and will 
definitely have great advantages over the leather substitutes. By recognizing 


these facts, we will be prepared to meet the challenge of the next fifty years 
of leather finishing. 
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BOOK NOTICES 


Skin and Leather Defects. By Fritz Stather. 2nd Edition. Published by Springer- 
Verlag, Vienna, 1952. 178 + VII pages, 97 illustrations. Cloth, $7.15. The Ist Edition of 
this work appeared in 1934, and was reviewed in This Journal 30, 128 (1935). The scope 
of the new edition is the same, but the arrangement has been changed, and not for the 
better. Instead of discussing defects by classes, the present edition lists all the defects in 
alphabetical order, beginning with “abfarben” (crocking) and ending with “zwickenechtheit, 
ungeniigende” (inadequate fastness to pinching). This artificial sequence makes it hard 
for anyone who does not think in German to find what he is looking for, without scanning 
the whole table of contents. The nature, cause, and (sometimes) the cure of each defect 
is covered in varying detail,—from a few lines to several pages. The illustrations, typogra- 
phy, and paper are excellent, and copious literature citations are given. The first edition 
is said to have covered 100 defects. This one lists about 150, which some will take as addi- 
tional proof, if any were needed, that the leather industry is going from bad to worse. This 
book should be well worth its price to anyone who can read German. H. B. M. 


Gerbereichemie und Gerbereitechnologie. By Fritz Stather. 2nd Edition. Pub- 
lished by Akademie-Verlag, Berlin, 1951. 722 + XX pages, 195 illustrations. Cloth, 58 
DM. The Ist Edition which appeared in 1948, and was reviewed in This Journal 45, 762 
(1950), was so well received that republication was necessary within 3 years. The author 
has taken advantage of this happy circumstance to bring the work up to date and correct 
the inevitable errors of the initial publication. Most of the chapters have been rewritten 
completely; more and better illustration have been supplied; but the scope of the work 
remains the same, and the new edition actually contains fewer pages than the old. As 
before, this book is a condensed account of both the science and the art of leather-making, 
plus 56 pages devoted to furs. To find a book of the same broad coverage in English, one 
would have to go back a generation to the last edition of Procters’ Principles of Leather 
Manufacture. If the reviewer has a criticism, it is that coverage of non-German leather 


literature since 1945 appears to be rather spotty. Nevertheless this book is highly recom- 
mended to every leather chemist and technologist who is fortunate enough to read German. 


—B. B. M. 


ABSTRACTS 


Drying Problems in the Leather Industry, By Willy Sell. 


Oesterreichische Leder- 
Zeitung 8, 100 and 150 (1953). 


Drying problems in the leather industry are discussed and 
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processes and equipment are described and illustrated. Curves show relations between 
leather moisture, drying time, air velocity and air humidity. LBC. 


The Quantitative Determination of Tannin with the Aid of Metal Salts. 
By A. Haglund. Oesterreichische Leder-Zeitung 8, 119 (1953). For the quantitative deter- 
mination of tanning by precipitating it with metal salts, the acetates of lead, zinc, cadmium, 
copper, nickel, cobalt, and manganese were investigated. The last three gave poorer results 
than the first four so no results with them are reported. It is impossible to use a direct 
method with weighing of the precipitate. An excess of reagent must be used to completely 
precipitate the tannin but this excess must then be removed before the detannized solution 
can be evaporated and dried. Removal of excess reagent by means of a cationic exchange 
resin was investigated. Soluble solids determination was made as usual, but it was necessary 
to pass the solution through the resin column because metal ions other than those of the re- 
agent were removed. To remove tannin 100 cc. of tannin solution was treated with a metal 
acetate (copper, lead, zinc or cadmium), centrifuged a few minutes and filtered; 50 cc. of the 
filtrate was passed through a column of exchange resin, the column was washed with 150 
cc. of distilled water and the solution and washings evaporated, dried and weighed. A hair 
drier was found useful in hastening evaporation of the 200 cc. of liquid. Theoreticelly the 
method appeared faultless but was inconvenient because of the large volumes for evapora- 
tion; also duplicates did not check well, possibly because all of the material was not easily 
washed from the resin. The following method was found to be satisfactory. Treat 100 cc. 
of the analytical strength solution with an excess, usually 5 cc., of 0.1 molar solution of the 
metal acetate; partially neutralize if necessary, centrifuge, and filter. Treat with hydrogen 
sulfide for a few minutes, filter, transfer 50 cc. to a beaker, warm to remove hydrogen sul- 
fide, transfer to a weighing dish and determine dry matter as usual. The method is rapid; 
the nontannin solution is ready for evaporation in 30 minutes. Duplicates agree well. To 
obtain complete precipitation it is sometimes necessary to adjust the pH value. For this, 
pyridine was found to be especially suitable. It is a weak base so an excess does no harm 
and it is volatile and can be completely driven off. A pH of from 6.0 to 6.5 is found when 
2 cc. of pyridine and 5 cc. of metal salt are added to 100 cc. of tannin solution. This pH is 
suitable for complete precipitation of tannin. For pH values above 7 ammonia was used. 
The results are shown in the following table, in which the letters have the following sig- 
nificances: F = French, D = German hide powder; a = 1 cc., b = 2 ce., c = 3 ce, 
d = 4cc.,e = 5 cc., and f = 6 ce. of pyridine; h = 1 cc., k = 2 cc., m = 3 cc., and 
n = 4 cc. of ammonia. 


Hide powder Shake 
Kind of filter method method Acetate of Lead, 


extract F D D Cadmium Zinc Copper Lead basic 


Quebracho 4 92.2 87.3 82.0b 88.9b 93.7 
unsulfited 90.0e 


Quebracho 88.2 84.2 61.7b 83.8b 82.4b 89.2 
sulfited 86.4k 


Oak wood . J 57.4 56.8b 60.9b 
sound wood 58.0 


Oak wood i iy 44.1b 34.8 
rotten wood 47.8b 
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Spruce bark 63.7 64.8 57.2 57.0k 50.8b 
59.0m 62.2k 
62.4m 

56.1n 


Myrobalans ; v . 55.1 


66.la 
72.5¢ 


Wattle bark i . 4 75.1b 


Sumac 


Gambier 


Sulfite 
waste 





The author concludes that it appears possible to work out a satisfactory method for tannin 
using metal salts, and may be possible to distinguish true tannins, semitannins and non- 


tannins. Further work will be done with mixtures of different extracts and combinations 
with syntans. Loe Cy 


Recent Developments in Methods for Tanning Sole Leather with Special Ref- 
erence to the Use of Mimosa Extract. By G. H. W. Humphreys. Oesterreichische Leder- 
Zeitung 8, 123 (1953). In Great Britain, in 1937, 36 per cent of the tannin used was from 
wattle bark or extract. In 1950, 61 per cent of the tannin was from wattle,—all extract. 
Wattle extract as delivered can be used for many types of leather but better results are 
obtained with warm liquors at pH 3.2-3.4. Flexible sole leather can be made with lightly 
acidified liquors. Acidification increases fixation of tannin and degree of tannage, decreases 


water solubles and water absorption but does not change yield. The kinds of acid that may 
be used for acidification were discussed recently in “Das Leder”. 
example is given: 


The following practical 
To prepare 2000 kilograms (kg.) of liquid extract (22-23°Bé) run 1000 
liters of water into an agitator and heat with steam. If a bleached extract is desired add 
5 kg. of powdered sodium sulfite and 2.5 kg. of formic acid (80%) to the water. Add 1000 
kg. of wattle extract; this should dissolve in 6-8 hours. The temperature should not exceed 
90°C. To acidify to pH 3.5 add either (a) 8 kg. of 80 per cent formic acid or (b) 18-20 
kg. of 75 per cent lactic acid or (c) 20 kg. of acetic acid plus 3-4 kg. of formic acid. To 
acidify to pH 3.2 add (a) 14-15 kg. of formic acid or (b) 32-35 kg. of lactic acid or (c) 


20 kg. of acetic acid plus 10 kg. of formic acid. The liquor may be used in hot pits or for 
extracting in a drum. I. D.C. 


Raw Hides. By Karl Gabriel. Oecesterreichische Leder-Zeitung 8, 128 (1953). A brief 
review of hide defects and of quality and grades of hides from some of the principal hide 
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markets of the world. Hides are sometimes sold on the salt-free basis or with a specified 
percentage of salt. During salting with good drainage a hide loses in 14 days 10-15 per cent 
in weight and on further storage 3-6 per cent. Frigorifico hides lose 18-25 per cent in 
weight during curing and 5-10 per cent more on the ship. On drying, hides lose 55-60 
per cent of their green weight. White weight yields based on green or salted weights are 
as follows: Clean summer hides 88-95 per cent; frigorifico hides 100-115 per cent; dry 
Buenos Aires hides, summer kill 190-220 per cent, winter kill 180-210; Agra Kips 220-250 
per cent. For European animals there is a difference between summer and winter kill (be- 


tween short and long hair) of 3 to 5 per cent for animals kept in stalls, and of from 4 to 8 
per cent for animals on pasture. EDB.C 


Problems in Dyeing and Finishing Glove Leather. By F. Krames. Oesterreichische 
Leder-Zeitung, 8, 134 (1953). A detailed discussion of numerous phases of the dyeing and 
finishing processes for various kinds of glove leather. L D.C. 


The Influence of Tanning on the Combination of Dyes with Leather. 
By H. Loewe. Oesterreichische Leder-Zeitung 8, 140 (1953). The work of Otto is reviewed 
(see this Journal 48, 588). Dyes may be bound to collagen by ionic forces or by dipole 
forces through peptide groups. Ionic bonds are easily hydrolyzed, have low affinity and 
therefore promote penetration. Dipole bonds have high affinity and so promote surface 
dyeing. Heat weakens the first type and strengthens the second type of bond so that dyeing 


is done at the highest temperature that is safe for the leather. Positively charged chromium 
complexes block the carboxyl groups of the leather and decrease its affinity for cationic 
dyes but increase its affinity for anionic dyes. The stability of a complex depends on the 
metal ion radius and is therefore high for complexes of iron, chromium and aluminum 
which have small radii and low for cobalt and sodium which have large ion radii. The 
ligand (attached group) also influences stability. With acids, stability increases as the 
dissociation constant decreases so that formate forms less stable complexes than acetate, or 
sulfate than sulfite. Stability of complexes increases on aging. Tanning with cationic 
chromium tanning agents gives a positive charge to the collagen, increases its isoelectric 
point from 5 to 6 or 7 and increases the affinity for anionic dyes. Leather tanned with 
highly basic aluminum salts can be dyed to unusually clear, deep tones. Alum tanned 
leather has no greater affinity for dyes than untreated collagen. Vegetable tannins and 
syntans have weakly acid phenolic groups and also carboxyl groups. Althought ionic groups 
attract the tannin to the hide, the important tanning bonds are the hydrogen bonds to the 
peptide groups. Cationic dyes rapidly dye vegetable leather but only the surface; they have 


poor rub resistance and may bronze. The suitability of certain commercial dyes for various 
leathers is discussed. LBS. 


The Technic of Dressing and Dyeing Furs with Processes and Products. 

By O. Markgraf. Oecesterreichische Leder-Zeitung 8, 145 (1953). Practical methods are 
given for tanning, fatliquoring and dyeing fur pelts. Tanning by the Leipzig method with 
an acid-salt mixture is good but the product is not water stable. Alum forms complexes 
with many substances but does not form inner complexes as does chromium. The complexes 
hydrolyze with alkali. Alum tanned furs are not entirely stable to water. Formaldehyde is 
of little value except as a pretannage for the above tannages. A chrome tanned pelt is too 
leathery and can not be pulled out as desired. Chrome also colors the hair slightly. Before 
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dyeing it is necessary to kill the fur and mordant it. Alkali is almost invariably used for 
killing. Mordants are metal salts. Chromium is used for light, dark, and black colors and 
for guard hairs. For dark and black colors copper or iron mordants or various mixtures of 
these with or without chromium are used. a6. 


Mode of Action and Possible Use of Petrik’s Passive Paper in the Leather 


Industry. By Franz Kirnbauer. Oecsterreichische Leder-Zeitung 8, 154 (1953). Packing 


paper impregnated with passivating salts, that is with salts of alkaline earth metals, were 
much more effective in preventing rust on metal than wrapping paper saturated with oil, 


wax or similar materials. Passive paper prevents access of atmospheric oxygen and renders 
metal wrapped in it passive. LEK. 


Acidity, the Principal Difference between Modern English and German Sole 
Leather Tanning Methods. By G. H. W. Humphreys. Das Leder 4, 97 (1953). Sole 
leather has two principal functions—to wear as long as possible and to retard water pene- 
tration. In America considerable time and expense is devoted to finishing sole leather to 
improve its appearance and its workability in the shoe factory. Wear is emphasized in 
Germany and England but the former tans at pH 4-5 and England at 3-3.3. Formerly with 
weak liquors it was necessary to tan for a year or more but with stronger liquors and 
extracts the time can be greatly shortened. However the question then arises as to what 
acids to use and in what amounts. An investigation was made of several acids for acidify- 
ing mimosa (wattle) tan liquors. Ox hides were tanned 54 days in liquors increasing from 
0.3°Bé to 13°Bé. Except for the control, the pH was kept at 3.8 until penetration was 
complete after which it was lowered first to 3.7 then to 3.6. After 9 days in 13° 
liquor the hides were put in a fresh 19° liquor adjusted to pH 3.4 for 10 days. The leather 
was then rinsed, oiled, and dried. The following table (first 4 columns) shows the kinds 
of acid used, the milliequivalents per liter required to bring the 6.7°Bé liquors to pH 3.8, 
the number of days required for tannin to penetrate through the hide and the degree of 
tannage of the leather. Unexpectedly, all leathers had nearly the same degree of tannage. 
The leathers were then dried and immersed for 4 days at 40°C in 19°Bé liquors adjusted to 
pH 3.2 (hot pit process). The last 3 columns of the table show the milliequivalents of acid 


required, the degree of tannage, and the percentage of water solubles removed at 45° from 
the leather. 


Mg. eq. 

acid for 

6.7°Bé Days to Degree of 

liquor penetrate tannage Mg. eq. acid 


Hot pit 
Degree Water 
of tannage soluble 45° 


Control 13 19 48 35 58 28.5 
Sulfuric 23 19 47 85 61 28.1 
Hydrochloric 25 21 47 88 66 

Formic 53 23 47 205 70 

Citric 22 47 280 

Lactic 63 28 49 190 

Acetic 333 33 57 1290 
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Very high degrees of tannage were found with citric, lactic, and acetic acids but the 
leathers were short fibered, brittle and not of commercial quality. Thus at the same pH 
values some leathers were damaged and others undamaged. The hot pit process at pH 3.0- 
3.3 is used commercially to produce good leather. The kind of acid mixture is therefore 
the dominating factor. There must be careful adjustment of weak and strong acids. Com- 
mercial liquors also contain salts which repress swelling. Few tanners Know that wattle 
can be used to make as firm a leather as chestnut. A table is given showing the amounts 
of different acids required in a 19°Bé wattle liquor to reach various pH values down to 3.2. 
In England most tanners use from 1 to 1.5 per cent of formic acid or a mixture of acetic 
acid with either formic or lactic acid. Leather (A) drummed for 2 days in wattle extract 
at its natural pH value. Degrees of tannage based on extraction of solubles at 18° were 
945 and 106.0 for leathers B and A respectively. The corresponding values based on 
extraction of water solubles at 45° were 80.1 and 88.2. Laboratory and practical experi- 
ments are cited to show that acid may either be taken up by leather from the tan liquor or 
be given off by leather to the liquor depending on equilibrium conditions. 1.3.G 


Treatment and Disposal of Tannery Waste Waters. By H. Scholz. Das Leder 4, 121 
(1953). Formerly tanners were not inclined to let outsiders into the plant and the sanitary 
chemist was only told the amount of waste water and nothing of its nature. The treat- 
ment task, however, should begin in the plant and not at the sewer. Other lands, especially 
the U.S.A., have given more attention to this matter. There are three types of tanning 
processes to be considered: vegetable, mineral and oil. Standard methods may be used for 
suspended matter, oxygen requirement, and biochmical oxygen demand (BOD). Suspended 
matter can not be limited to 50 milligrams per liter as is done for municipal sewage; it will 
consist of proteins, phlobaphenes, precipitates of lime and protein, etc. The oxygen require- 
ment will be influenced by protein, sulfides, bate, sulfite from the bleach, formic acid from 
the pickle, sulfited tannins, dyes, etc. Dissolved organic matter may be classified into the 
following 3 groups: (1) tannin from vegetable tanning characterized by a high BOD; it 
can be precipitated by mixing this waste with that from the beam house. (2) aniline dyes 
that have visible color as well as a high BOD, but that can be removed by absorption on 
flocculated material in mixed liquors. (3) protein and its decomposition products which 
have a high BOD, are colloidal, and are quite difficult to remove. In a fine leather tannery 
(R Ihm, Raunheim) the amounts of water used were as shown in the following table: 


Liters of water per skin 
Operation goat 


Soak 

Lime 

Rinse 

Bate 

Tan 

Rinse 
Dye-fatliquor 


Tannery waste can be divided into the following categories and approximate percentages, 
based on total volume: (1) 8 per cent of strongly alkaline lime liquor and solid lime 
heavily loaded with colloidal protein. (2) 30 per cent of other water from the beam house; 
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this is neutral or slightly alkaline, has a low BOD, and contains suspended matter that can 
be removed mechanically. (3) 3 per cent of acid tanning waste with inorganic salts, if 
from mineral tanning, or organic matter with high BOD, if from vegetable tanning. Acidity 
can be removed by mixing this waste with beam house waste. (4) 9 per cent waste from 
dyeing and fatliquoring, characterized by weak acidity and color. (5) 50 per cent wattle 
water from cooling, heating, offices, etc. It can be seen that 92 per cent of the waste is 
relatively harmless and needs no special chemical treatment. Wastes of types 2, 3 and 4 
above can be mixed then allowed to clarify in the main settling basin. Type 5 waste can 
be discharged directly to the sewer. The waste lime liquor (type 1) must be neutralized; 
this can be done with an acid waste such as that from chrome tanning but is best done 
with flue gas. For example, this waste may be screened to remove large particles, fed to a 
settling tank, then to a tank where it is treated with flue gas, to a third tank where it is 
allowed to settle overnight and then is discharged to the main settling basin with wastes of 
types 2, 3 and 4. Preliminary instructions are given for tannery waste treatment and dis- 


posal. They were prepared by a commission on tannery wastes and are for discussion and 
criticism. LBC. 


Methods for the Examination of Tannery Effluents. By H. Spahrkas. Das Leder 4, 
129 (1953). Methods are given for pH, suspended matter, oxygen consumed from perman- 
ganate, biochemical oxygen demand and sulfides. These methods are the same in most 
respects as methods given in “Standard Methods for the Examination of Water and 
Sewage.” LBC 
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BALANCED PERFORMANCE 


...and with NOPCOLENES that means 


surface lubrication with controlled penetration 


N mountain climbing, perfect balance and coordi- 

nated action, sure penetration of piton and axe in ice 
or rock, can mean the margin between a successful 
step upward or a perilous plunge downward. 


In fatliquoring leather, as in mountain climbing, 
balanced performance—effective dual action—is vital. 
That’s why the new, double-action Nopcolene* fat- 
liquors are so important to your leather processing. 


These specially developed products give excellent 
surface lubrication plus controlled penetration—a bal- 
anced performance that results in tight grain, good 
tensile strength and stitch tear, at the same time per- 


mitting the tanner to achieve whatever degree of tem- 
per, softness, hand, break or stretch desired. 


Nopcolene fatliquors are readily soluble. Since many 
of them are moisture-free, others containing not more 
than 6-7% moisture, you save on freight, handling and 
storage. 


Unless you are already using Nopcolenes, try them 
for leather products that can mean greater profit and 
prestige for you. Send today for full details. 


FREE! This book gives up-to-the- 
minute data about Nopco’s Nopco- 
lene* fatliquors and formulas for 
various leathers. Write for a copy. 


*T. M. Reg. U.S. Pat. Off. 


NOPCO 


Chemical Company, Harrison, N. J. 
Branches: Boston - Chicago - Cedartown, Ga. - Richmond, Calif. 





CHOICE 
or Higher Quality 


Leather Production 
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Better Grading Figures! 
Better Cutting Figures! 
Overall Economy! 


Extracts — Pancreatic Bates — Fillers 
Sole.Leather Finishes - Tanners Sugar 
Tanners Lime — Chemicals 
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(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE WEW YORK 36, WV. Y. 


UNIFORM TANNER’S OILS 


for Every Type of Leather 
MARDEN WILD CORPORATION 


SOMERVILLE, MASSACHUSETTS 
MARDEN WILD OF CANADA, LTD., HALIFAX, N. S. 


FASTER 
LEATHER PROCESSING... 


...And tougher, more durable leather! Tanners and fin- 
ishers find they get both when they use Sun’s Leather- 
Processing Oils. For these oils mix easily and their action 
is fast—stepping up production, cutting out delays. Leather 
is better, too, uniform in quality, temper and tensile strength. 
For more information, call your nearest Sun Office... 
or write SuN Ort Company, Philadelphia 3, Pa. In Canada: 
Sun Oil Company Ltd., Toronto and Montreal. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY ™WNOCH 


PHILA. 3, PA. » SUN OIL COMPANY LTD., TORONTO & MONTREAL 





BELL-MINE LIME 


Year-round Uniformity 
Dependable Source of Supply 


WARNER COMPANY 


Bellefonte Division, Bellefonte, Pa. 


PITTSBURGH - - - - PHILADELPHIA - - - - NEW YORK 


THE OHIO LEATHER CO. 


Quality Calf Leather 
LUXOR - BLACK JETTA 
KAFFORITE - KOZY - JILL JETTA 
EMBOSSED CALF - WHITE WASHETTE 


TANNERY & GENERAL OFFICES: GIRARD, OHIO 
BOSTON * NEW YORK °* ST. LOUIS * CHICAGO 


EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 


801 Merchandise Mart, Chicago, Ill. * Tannery at Racine, Wisconsin 
92 South St , Boston, Mass., Day Gormley Leather Co. 29 W. 36th St., New York City, Eugene Williams 
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MORITE BRAND 


Sulphonated and Compounded 
OILS 


WHITTEMORE-WRIGHT COMPANY, 


INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT 


BOSTON, MASS. 


The Original Dry Color 


sailor, for Splits and Suede 


(also in paste form) 


PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 


Dry Colors + + Finishes 
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NEW YORK 


e LOS ANGELES e CLEVELAND e CHICAGO 


MANUFACTURERS OF FAMOUS "20 MULE TEAM” PACKAGE PRODUCTS 





REILLY- 
WHITEMAN - 
WALTON CO. 





ESTABLISHED 1883 

Exclusively a Tannery Paper 
Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 


Technical articles and newsworthy 
features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 





XXX 
DIRECT ROUTE INTO TANNERIES 


The TANNERY BUYER Section of the Shoe and Leather Reporter 
is published the third issue every month and is read by every im- 
portant executive, superintendent, chemist and buyer. 


Tell your message to these men who buy your product in the TAN- 
NERY BUYER. 


SHOE AND LEATHER REPORTER 
Executive Offices: 210 LINCOLN ST., BOSTON ‘11, MASS. 


Representatives in 


CHICAGO LONDON, ENG. ° PHILADELPHIA WASHINGTON 
ST. LOUIS NEW YORK ° LOS ANGELES SAN FRANCISCO 


Nalem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM. MASSACHUSETTS 





STANDARD HIDE POWDER 


A material made to specifications and used internationally 
for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY - PENNSYLVANIA 


Garden State Tanning Ine. on 


= aK Abe 


Pine Grove, Pa. Fatliquors Bo 


For every type of leather 


Manufacturers of . 


Upholstery Leather DIAMOND ALKALI CO. 


New York Office 330 Fifth Avenue aaa aah ed edited 


KEPECO FINNALINE KEPOLAC 
EMULLO KEEPA-SHINE FONDO 
UNI-LAK 


(Reg. U. S. Pat. Office) 


KEPEC CHEMICAL CORPORATION 


MILWAUKEE I, WISCONSIN 


D ARTHUR C. TRASK CO. 


Tanners Oils & Extracts 


CHICAGO 9, ILL. 


4103 S. LASALLE ST. 
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That’s the standing of LEATHER AND SHOES in the tanning industry. 


The latest circulation statement shows that LEATHER AND SHOES has 
108% more paid and audited circulation among tanners (audited by the 
Audit Bureau of Circulations). That’s more than double the number of 
paid subscribers of any other magazine. 


But readership is even more important. A recent study revealed that at 
least 3500 top level executives in the tanning industry are reading 


LEATHER AND SHOES. 


Consider the facts: LEATHER AND SHOES— 

. does the outstanding job in editorial service. 

. has twice the paid circulation and considerably more readership. 
. carries more than double in advertising volume. 

. does not sell advertising on its front cover. 


. is the industry’s most dynamic business paper. 


An investment in a subscription to LEATHER AND SHOES will 
pay dividends in knowledge—an investment in advertising in LEATHER 
AND SHOES will pay dividends in 


success. If you want more facts, write 
LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 


us today. 
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Fates 
Jor all types of Tld 
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NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 


Telephone: Humboldt 5-3470 


HOES LEATHER COME. | Bon LIEN INC 


SOLE LEATHER . 
Buford, Georgia 


bee TANNERS SINCE 1873 
Tanners Cut Sole Division ‘ 


Finest English Rein 
and Strap Leather 


CUT SOLES Latigotan Harness Leather 
Manufacturers of genuine English 
type and full rigged hand tooled 
BOSTON, MASS. =" roping saddles. 
ST. LOUIS, MO. CHICAGO, ILL. 





Your SOLE Reason 
to Use 


ESTED and proved for 40 years—Diamond A is recognized as the 
Tanners’ standard sponging and washing compound. 

Here’s why. Diamond A does a double job— (1) It prepares sole 
leather for rolling and protects the grain. (2) Used as a dip after rolling, 
it toughens the grain and improves color and finish. 

Why delay? Let the Borne, Scrymser representative give you full 
particulars on Diamond A. You'll agree it’s in a class by itself. 
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CALAFENE 
agate and Filler 


ue 
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Be moe 


thcctlibtan athe lS) Uniform lie bathe, filler and carrying agent. 
Builds up body. Improves covering power and 
spread. Nourishes fiber and eliminates harsh feel. 
No manipulation necessary. 
Shale oaee imparts permanent flexibility. Does not “pipe” or 
crack. Covers cuts and imperfections. 
SUEDE SPLITS Plumps the skins, strengthens and builds up low 
ends. When sueded the skins have a velvety 
nap and full mellow feel. Does not lay on the 
surface. 
Manufacturers 
Established 1900 Qa complete lin 
e 
Apex Chemical Co., Inc. of 


aes SPecialties fo, 
225 West 34th St., New York < N. Y. fanning trade 


UNION TANNERS SUGAR - CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 


CHIPPED OR BILLETS UNION TANNERS SUGAR 


UNION STARCH & REFINING CO. 


Established 1903 
General Offices: COLUMBUS, INDIANA 
NON-FOAMING UNIFORM CLEAR NON-FOAMING 
UNION TANNERS SUGAR - CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 





SOLE LEATHER REST ID ‘SOLE LEATHER 
Ty 
COMPOUNDS 


TANNERS’ SUGAR 
BUFFALO EXTRACT & SUPPLY CO. -: 


LACTIC ACID 


RESEARCH THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 
PAYS DIVIDENDS ae a 


when Properly Applied. 
oo 


THE TANNER’S COUNCIL 
RESEARCH LABORATORY We serve the Tanning and Leather Industry 
Universtty of Cincinnati through a broad program of Research. 


KOREON 


MUTUAL'S 
PREPARED ONE-BATH 
CHROME TAN 


Sodium Bichromate - Potassium Bichromate 


Mutual Chemical Co. of America 
270 Madison Avenue New York 16, N. Y. 


Plants: Jersey City, N.J. — Baltimore, Maryland 
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PRIME IMPORTERS OF 


QUEBRACHO 
WATTLE 


CHESTNUT EXTRACTS 


SOLID AND SPRAY DRIED PRODUCED IN FRANCE BY 


PROGIL 
TANIMEX CORP. 


EMPIRE STATE BUILDING 
NEW YORK I, NEW YORK 


Always Foremost 
VY ArmourssS 
‘QUALITY 
\ Leathers V 


| Sole ana Unede Leather 


ARMOUR LEATHER CO. 


Chicago Boston New York 





“The Extension of Knowledge ts 


by the Investigation of Matter”. WHEN 


This space dedicated to 


Tanners’ Council Research Laboratory 
by a Friend 


BUY 
RESEARCH 


has Two functions TA N N E RS’ 
To produce a better Product and 
to do it More Economically. 


THE TANNERS’ COUNCIL CORN SUGARS 
RESEARCH LABORATORY 
UNIVERSITY OF CINCINNATI 


CORN SYRUP 
CORN STARCH 


LACTIC ACID 


REMEMBER 


en 


CLINTON FOODS INC. 
CLINTON, IOWA 





THE 
TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 
is 
THE DEPARTMENT OF BASIC SCIENCE 
in 
THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY, Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 





GENUINE UNALTERED 


EGG OIL 


PRODUCED COMMERCIALLY 
FOR THE FIRST TIME 


TYPICAL ANALYSIS 


Water See Dee SN Seana” if 0.25% 
ee Ser eae ee iecko hee RISE tas 0.63% 
I gs ise en cs sg 5.98% 
Insoluble in Benzene _.. ; : 0.14% 
Insoluble in Acetone. ; 12.10% 
Phosphorous P2?Os . . . . 1.35% 
Lecithin (P20; x 11.5). 15.60% 
Oil . : : ; ; : : 77.40% 
Free Fatty Acids . . . . 7.80% 
er wees ok. OS OO ee 


THE IDEAL FAT LiQUORING OIL 
FOR ALL TYPES OF LEATHER 


Emulsifies readily and will carry up to three times 
its weight of raw oils such as Neatsfoot, Cod, Corn, 
etc. Eliminates SOs effect on Chrome Complex, Giv- 
ing Tight Flanks and Shoulders—Also makes finish- 
ing easier. 


CIPO INC. 


SOLE AGENTS 


549 W. WASHINGTON BLVD. 
CHICAGO 6, ILLINOIS 
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ITALIAN 


CHESTNUT EXTRACT 


Solid — Powder — Spray Dried 
also 
MELLOWED CHESTNUT 
Highly Soluble — Weight Giving — Good Color 
MADE FROM LIVE WOOD 


TYPICAL A.L.C.A. ANALYSIS 


Mellowed 
Solid Powder 
TANNIN ; 65.95 


NON-TANNIN 
INSOLUBLES 


STAINLESS SUMAC CRYSTALS 


(WH: 


HIGHEST QUALITY—MADE UNDER THE SUPERVISION 
OF THE WORLD’S LEADING EXTRACT CHEMISTS 


SOLE AGENTS 


TANEXCO, INC. 


549 W. Washington Blvd. Chicago, Illinois 





MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family. 
It contains both catechol and pyrogal- 
lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 


TIPE Sk a ee 
NON-TANNIN . . . . 16.03 
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Also Available as Liquid with 30% Tannin 


As a retanning agent for chrome tanned leather, Myrtan 
possesses many advantages, such as smooth and strong 
grain, good color and break, as well as a round feel. 


Blended into sole leather tannages, it has given better 
yields and improved color. 


For further information address: 


TANEXCO, INC. 


549 WEST WASHINGTON BLVD., CHICAGO 6, ILLINOIS 


SOLE AGENTS 
U.S.A 





COMPOUNDS 
LIQUID EXTRACTS 


HEMLOCK 
OAK 
MANGROVE 
WATTLE 

STAINLESS SUMAC 
ORDINARY SUMAC 

QUEBRACHO 

SPECIAL DIPPING EXTRACTS 
RAPID TAN “G” 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 
PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 
MeArther Chemical Co., Ltd., 20 St. Pau! St., West, Montreal: 73 King St., West Toronto 
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